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^ X t ® i® -i f»10‘t, M i ^ is. e ^ ^ nj fl? la f$ $ij ^ 

X-ft'j jfi a.-ft-s ei^ Ti??. i£ w-ft'# ^11‘t ■ ti id ii, ^S! Ti; w .h 

if i'lj X f ^ ■ff-W fif, ^il U iSi 0/i tv: S «e ¥. ii ^ ?r 7 - ^ I?T M M m 

iifii.ififfiSilft:it"!:A:ft«jft-‘i? t:®,, 

S<!S.XX'^tlif«iWMfy-^-#.i^.xr)4?S hMiJgWiilJfe^nJ^; 
i(fi A 7 0 Pi ^ ® 1ft ifi] S ^ a . PX w i'r ^ ip f-i; 5f£. X 5: ^ ^ti 
1^ A,/LftI, X M A S If; 1(ff SIS ^ sc ^ Ifti, WfS ife ^ ^ ^ 

^tmMr0^&1)1s^f .x^ h®sfiff®is&U7xm^i^(M®).stw-® 

I® ^ 7'i-iJc ^ fill PE. A - *1^ 7jc S W J t A ®. ji - ® ^ li? 6U X A ^11W. 

:saA;A*iB«ci.unU,Aina^^ife^^ r. 

HXAfn#XX'^6nfli°siS!i>BS!)Mi^® ±.^,)¥s.^t:^tk^m 


® T4TA-'Jt:A-(sepiemn.)) •ii.m^"-t4=’'EmJt4-tffiffff*o - 



2 / 


6^] 01 fW IS. ftk ff ] fiij m ^ ^ A #f ^+E #, ^Jt ^ ® i^, ig A 

EMc 



i#:4ht5X.t7-ffla^iiH€W(ft25 780 ¥l^-E^ f-tBlfflo E.tftf] 
A fr 5000 ^ s 1^ A 4000 ^ M Jb ® 1, a # t& ^ ly »fi3 life 14 A li!] M ^ SB 

2«:)o 


® 4aSlt«AA)i!fe!«^®l«AffiNfl7?|-S.iraS«/e9WMe# 





2. S. ii «i £ fp ^ « 3^ ^ 

mtm¥Js.ma§ 

a ill: Bl Jft, S6 A a « A a «. M jK jd A*, Sr i a W » ® ill s 

* T s ^ ii ffe fnA « ^ ifti a ?& A e, ro ift ^ fi s * ^ib ffi ift * ^ iR 

iSAW^To 

«a^7cl)ir 





® a*# + B<1Jfi>‘»*<Ma>-ll.ffi2«ftJt««'««tt*4Wtt». —»tt 
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lie fn w iS , iA 315 w ^ :3: ^ ^ ,'g # ^ ® W a 

Wjitnf 

JA ;e/E a (Nineveh) It ^ M ^;f 5<t ss fit) € 5E ?T 5$. w &t[ ¥it E a te 

^ - W f 75 M H r-ip.. h itlJiiJ 4 R-& in ^ # W iE ^. W S aSK ^ 

^3 . p!r iiJ ii A J • H 75 W iti II iP'. "7 ft! fife fil ;fe tt f: R 6. Ifii 

±Pll¥f;5^;flff?E35^.^17liifflA:2;A^j:^'ai®'J^7fifi!c 20idc30 

ttt Id S, ^ ¥ A 51 a fPr RIA PEI 7j; 75-W M ^ A je ^ M KP S S s: ?ii£. R Jtt 

»! a ¥ a* Sft. 

H-t T a t M ^ ¥ ItiT Kl m Ma ?f A tft Id, -1^ ® A »SE - ¥ A 

n 4i s- f' n. a iii: A m m lu [ni a fi m ib hi !'«i . a is! w 

A«iJ 50 tttld^A 360 H .fH.¥AfUiitlEA 365 R . 

^ ¥ m A Hil A ft A A A A m W I -. ftl fife 7 j . ^ Jt A ft AiS^.f- 

A ft A fet 14 ^ Sfc J:. W,® A, tli Vi- 'M K A K-.«fi 6f) A ft ±. f-E A ftfJ 

'ff A it 7t ft i^J :ic B. !& it li ^fj T im‘A MytX. iE A A W A a !i 
m!^NUlBf¥?fnfi'Iif^Jlfti'i^:¥X5i|gi7r. ^3t;J:l5AiiEnj,A^'?tSfKiJb 

iw ± m ,m IS Po A A a a. a f! ¥. 4: ffe ¥ m ^ a ai ft (ti- a ^ii 

3 400¥),IEB^BlfHJ®a. AftA^a#;^)fi.-e&fjm:ta«¥ftifi] 

^nr. 

tel fine. 

S fife K ^ A M ¥ A ifi' iKi fcn yi *5 fH f4J. W i^ ^ A &fj, 

0iJ5ail¥lff A(Cells)SfifC^fiSllAP>I ,i'5iffiA(Mayas) l-5E|JjlP A(lncas) 
l®3tAroia2«AP“].S|5W^&A®#^¥®6U‘lffJ^+S|B]. 




HAflfefn^ rsfeAWMPMttm^iifsfttin^SIf o M|git4E,SSfiSEt^ 

-fifefn A#fst!3 a iHi s ^ ^ A 

IS #, M $n # ili 4fe ^ It M 7^ It, M IE 4fe ^ ®;! ¥ s fill isi ®^ A A S 




S-'S -/ 5 


(fit ^ IPH Sf( ^fill 4-: 

mmin 

ffi-If] * A) LU 

h.-ft-®Ki^(0ilituFfi)f A) 

Fti/L 

'fivi 

,&ffi a B fiij JL 

h'?r/]V.i(5±WfUMA, 
PFI ffti fill fFj 
•91W <1 

ft^,:i£;sXa!e?Hfn H 


r 


V ^4= 
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W iW *2 ^ J7-11! S ^ ft-4 . pT fn S PJ BP ^ ^ 

0^ &<j a-Ht E. iiia ^ ^ ra ^ :t=) A ^'dS St w ^ fa Itp, s 

h W )^. A &D ^ fi-^ ^ A M S'J. 1^ ii ^ I # 61) ii :t ^0 # 

itT. 

4.#MAai)AS:#Sn^®3ijii 

AK1^ Sft ^ A m, R JA 3^ ffl SD ^ en Sft E S. ffl Ja A SC 

A^Af[4 EiElUlS-. 

A ill 61] E A ?i;-® ft^. ^ ^ Bt ^ A a‘ft 61), lit tE N 1& “ # BS 
A 611 ^ "! 3; 7b 61] ^ di it 3); 3C lllr,E T" T. 1^ 611A ”, PJ m ^ SI it. 
Sft%T“?fS61jAA 

^ 0 a m T A s:, ifti y. A 0 A 5:1b #|1 i*. ii; M ft E „ 

IS lr ] ft: a E Itt K-Hfe«2 - T #IS-A 611 A A #, lit S1A Id in 1^fi¥ 61l 
# ft ft it gij E 0f it ^ 0 A 6^ ^ . 

(A) :g H ;e az ^ ^ ^ A m i A E id) ji/J' iC 35 iE ^IJ sa itc E 61) # 

IgBITrCnialesll^j^A^ii 640 ¥ ~ ■^AlltJ 560 •^)lAt'JA 61]o ai.iAM 
^^®?Pft^^6^]±^Mfi^S141fefife'ft4^ff®^jSEf]]^AfPl^iiA61] 
Ann-^AfsSC0iH,A^PJ^iaA= JgyC^t^fiBsTl^A^sgs ¥Br 
S:ft61i-J7:P^o aaMW6UJii?tiSP^^ii1S^,ffi:iHfeia^aiKiJ^ 
AftftHftISftft i8A'6«]“ft^i^’AAmSE5^61),ISAiSi«(J/^65A 

KE^fta-ftlePW. Hft6USl!!®lpJtgSB6i2Pf))KA«^ 2000^|Bj 
6ijscMCja g2)m^si6iiMffl,HA0inxB-ftaA^6Dj^0:sAfiJ A, 

g itk in ^ |g ^ ft It A a # i Bj«6u ® isiij, ^ * ft ¥ 3^ ® IB. 0 in 


® fH«!;^«4-#©S!?^«/'P»l-5^e9SW..a-E5jl:Se«fi^i:nAJE*tt^M^9F 





^Itt: W i-h, ^ fj m 6^/^ S; 5EP iR# ^ Sg a fife @f Sfe :a Sti S ^ W 7X 
¥. ftfe fill ¥ W ifc til ^ ^ M fife W M 6^1 ^41^ lit He. 

fife fillip® AWP^S[5;^ffiS^@(Anaximande^,■i^7c|S^ 610 # - ■^TCfl 
545 ^) JnJS|55?;||^/g( Anaximenes.-i^TCIff 565 ¥ - ^ fill 500 ^^ 

^fSjtfJ^fHeraclitua.-^TCfiil 540 ¥ ~ 480 ¥-)HSP5^ 1$*= If 

JifAnaxagoras.'ii-TU^lj 499 ¥ ~ 'i^TCHlI 428 ¥). ftfeiH 

fife fn eR jtj ^fe infill [a fin 

flU+'il'. H .¥ MS'S fillfHfflti El 
4fo fi^Ajt¥:mffifalE@.bbAPR^Ui5 3SaiSg^i£itfe^,lEM®Sfffi 

flfefl'Itr^E^^H .43 ,ffiH^Af$fllllfg^(#^^ltfe&U 

^SfiD 9,18-%■ 27fg),m;fe|iefnip^<;61il3^^^¥S^g#f#S^fill. 
Hi9|;35r^f2¥1^7cfiir 450 ¥?iJ?S*tff¥:,flfem«S±ffii^^i^5» 

M iHlS . £ /! ft tf # fill M m ji 1^ ftfe ( Peleponnesua) SP # A . A ra € 

fife^0itt;®fifefi^jffLfife3$^ill,fife;t 

;f 3 65 n M III ft ^ fill *fe m. ¥ IS Jfe j 1.4E ¥/h 3E m IE o 


V r 



«• 

a # 41«(1 


E»Pf*JaWdb3tSl«M&')ffl8[<^^WW 1 300=¥e(iE 1 300¥ltr)Wl*®] 
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M ^ ^ ^T ff^ ^ t^J. m K ? ffi is ^ ^ ± ^ lU fi A 61l; 2. flk }i iiE ^ 

HaftAWSiJ^ifH«^;3.>it-^ia^i>!^ii'ffiJlfefiMAo mm 

^a^ftij a m^ttss^ 

M ^ A AJr W itk ^ A it ife #. 

6 Wia ~ A^Afr 4 ttt:^ti)&:j^ ^..liJ 
ft A- X 540 ft: I'ti] . ft A fJ l%‘ ifP 3E ^ M ( c rotona, KP ^ R (fi) 
It A ft), A S li*" ^ Wr { Samos) itk K ft 4'. fti] ;L M ft: ^ ft ^!f M 
(Pythagoras J^-ftAAttr 580 ft- ~ AftM 500 ft) 

2 500 ft.ftftin^^ft:^^^(:^eii:i*^)iii 
;Lf5ift:(fti&ffft»t^i^®)W^*A;t-,fiTMfte^Btfftft?i§tPXft, 

hj^^SEfisft/ii ^ Midierjm^ 8 (Par¬ 
menides, A AtlJ 520 ft ~ AAP'J 450 ft:) . ® ^ jS^1j#(( Democritus, 
ftATClft 470 ft:) ft if ^ (J? Wt (Philolaua . A A fltr 450 ft- - A A Atr 400 
ft)lfPiAiHTiiJftTT'A:,r!nR^WIEafii)fi^. if^filiiAW^iS^^-i 
3i£ ite ;& a Itf. it!i M rtm Hft A f£-e J: Pi i t A 0f Sf!i ;S eil T. m : 

1. ft A fpj m tn )fe ft- ii tffi ni& iii: 2. A in] itj It . iJj A fti) M f-. 71-, -It A ftt) 

ft T i)£: 3. tf JdiJ .S ft A fl'I Rfl a >11^ iW Jjlc W ftiJ 0-J-i!it-. St /I tfe ± 


#irS(^M). 

fife If ] ii ^ '»® 3^ A A t-. W A ^ i$ W M §^3 IS: ^-t W , W iPl A {4: iW 

()f)ftf^:iftlA^-&f3FAefiKiHtk&f3o ftfefndftAfftWHi^fl^^iJsKWTrK] 


i^fft:^S.AS.^ft>Am,AS.ftM.±ftfttISe 

fa:! ^li Si . a * S ^ fiti m ftlflfe ff 1 ® ft: Kl fSj W, ft ® fg SM 


»a 







, ifii AfaM. 

M 5p ^ A iSi b; 1 ffl Ifeit )Kl A 5^ ® A &!))« B is ^fn ip fg 

s 4 ife w -1'‘ ■ s laAfe ^ ”, ii ^ ^f m fn 5^ y &<) tf a ^'6 S') A 

^I) A ^ ^'h, ftk fl J a fS ^g W -'^ A ^-h A. a A iRi ^(3 )t E& 
T-£ ft!) ;y3 m ®C A m M A e Ai m i$ gl R ifl] ± A) &ti I? ft, A ^ 

4 ttt^a ~ '^Ttn 3 

A^^&^J,?Si!Httr^^tni5i^fl(^A^AtiI 427 ft 347 

ftOiAMW. 3i-fti;g±S]e^^liiP<]^nti^&<iia?£f,^l^K±i¥:Ail<j 
ts A a 51+, Ifi] ft] ^^£ ftlm ^ i^ ^ A ^ M iK jl. 

ftl ft[ i^ ^ m ft M ± S'A 5:'-5^ IS ft] A ft<J n A KJ; ^ A m (Eu- 
doxus . ^ A f^'lf 409 ft- ~ ^ A ftlf 356 ft-) n 3E ft. ± ^ ?S (Arislolle , A fit 
3M ft- ~ 322 ft-) H)#yiftflJt«(H<^raclide8,'i,^ Afltr 388 ft- - 

ASfl315 ft). 

2000ft. Jife it ft«) a it « a ± ft tfg ft; )fi£ Ki A t4, )jS£ A-ff ft.!-. e«] ft 

iji fl;y ^. A Si ft E-U it ^ a x»i iWRt S (jty--T A M ip ft tH 

jft). 

A fe m-fii .'M M t ^ flij ft (4; ft W P<J yt f] ^ ± 

5 l£ ;& ft r°y P'J, in ft M A - iA, ft -h K*;. 3E w A Pi) ft ® M iffi & ft ®] 

r. MftlJ-tiSSA 

Si)?A®£$?.'S 24ftHtA-^,AI?#A^fi<jM B ;§§<)<, WAa-Mt:XA 
S'J A ii A m iiE ± fiiJ Ig ®, [Pi ft Ji SJ W tJ a o 
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5 - 3E K lb ^ ifR ^ 3c 5: # W 




tg m ft ® S(] E A fn # m A W i!il ifi i: tti'. a; fill 4 tii Iti, ffi m Oj ‘"S? 
Hm ^. H ft ft i^j E ^ fn 6ti t#, ft Sk ^ i#s 1^ S '1 m ill A 


iW 1^ ft te. i-i ^ Cb M14^-ft ft. s0 i* t A A ff AI ft &^J ^ ft in, m ^ 

stiffs. 


1 oooft-^A.. 


Jfj,J<X^f- hUfiiftfti/rfrtWSiKr. 


■?. fiij ft 'tf. W) 11A A1*- r. ft W f = ft 'f'. n fi J fJ fti, ft f • ft [^5 


B'^-nil '1! V4 (Kuclid. i '-:ftAijlf 300 ft), i\kPJf ftftij<-ILfrWi A> 


A l!lj 3 lit id fJ<j A A M itl'i ft ttt lU ff I to IS m ft W tp. ftr ^ B KTr 
(Arisiiiius) ^11 tS 5S ft m (TimwEaris). fein 0r ffl ^ fS m AA fi<J 

ffeftfa ft-.ii Wftfflgwi^m 

^^^ W A _: ift A ?i ^. 

B|! HA W A A A ■t ^ if ft: ft #- Uj lIj A X ft, “T S itk If 1 «f S<j ta 

ftWiEIAiliA&^iAA^^tBI^.W^Efi'JhK^tfeMjltASifekfflo S^X 
ft-#|S id ft lA - f: fiiE M - - & A A A ^ ft fj'1^ fill ft ft ft o 

(A) lIF. ft »f If? S (Aristarchus, A fl 3 tA td) 

in'M fi 1^ ft A ^ m (Samos) A fit) 3 ts td tJ ft file ^ X ft „ 

ASP^fB^AftT. ^fefnRtoilflkfAflfil-ftSMAAWllE-^fttjA 
A,AAAfti^!ai)hsiff;ffii5fe!',fafti^f7X±Pxm®,aAAfit&ft 
x?x&t3a^{iAiS5AArafta^ftfi]fi^^eb^(a i). 
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ft ± 65 fi-m. i«) tt * ro-45 ^ «:t 1^1 W W Eg « A. 
ftK(m.hMs^$7fift EMs 65 •tft.iaffinj 
li^>S:^^li;|5H^fl/j*65^E/5e5tt:^n es/fm. 


ill ifc i: W ^/] « W Iff'. ^ ^-ft-, ± fii fit) ft Hi tHt 
90"»fj/J' - , [t! ii ~ ^ ffl f}ij ^ itiij ^ m; w «; m ittj W; ftti 0 ^ ftij tb 

ri^ifi’f^fEj 18 M 20 m. 3itmiSifH)m?i'-(tt^Sf/hr 20 m). 

i8ooif;i^j^A.5K?fi.- 

h: f IJ A 1 ^ iif 3: W ;s 74 -?] A A jtw A m M 

^1 irr T m W ilil IS ^11J1 fBj fl^J Ifti (^, tk -^a H! - ^ 75 s^- M :^r 

iiE ?. m j^; A vs M Pi. s f&&SIS iS ® 9ij 3® g ;fe H-ii' 

ER ^ It B ^ *Jg R W ifi ^ ilU M is, A T ii ± 5fc Jlk A A ^ ii 
^. El ^f!? ftk a it til ^ ^ IS \ @|i Pi. 

(iD^ttlt'Cl/tKEralaslhcnes.^TC;^ 276 ^ - -ii-TCfilf 194 ^) 

M flij )¥ A W, ^ 4^ -1 ^ it W # it M ie 1# f^d. fe iSi Ft! A PFl 
JSl ¥ is 5il 6^J 4-ffi W Ft AR is ^ gif ^ Hi A # il W # M 5c O^J 1# iii. 
m a M # w fili it ^ li m a ^ Eiu M tt, iS A ifli) PiT is-M 

AAI#^^ A 40 A#JttM(siadia) 6 A A45 W 
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ffeW;5rJiJi«*M0,«t:^SW*S(Syeiie,B|l4-W 

EK^^atWSSM^^^ 5 ooo#BS,TJi^^H!U*Wffl4£jg25 

MSo Jew?£ 1 iss.s39eoo^^(e.-^se 
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BB2 

?F a S U 'fs * |iH J-J * .0. (S) M ?: w. ns # 

M ffl H' (^) ?f T ii M «C fl<j «> ® ;t«.)¥i ® 
« ^ M ff! 7^ /15. W ilt« ff ] “J W ?# ite » 


133 ^ ~ JC ilf 49 ) X tl W-71& it K) ^ m 6«) tr ig - - M it 

^ S (^ A ®) li-: ^ # ti .'D'Ilj ^ a; ®, Ifii rtj S ^ i I-^ a 

ftii^K^!^?&^a^24 7T#lt.m,ap^38ooo■T-it^□ >t 
p<j 3i 7 «[ m io tf^ ^ a-; Eb 7 ftfe &<i i [-^ gff # ie 9*) it 

7 lit ? 7 fH) 1^ As iS Jit 91i ^ 9!C o 

(O^Wi^MCHipparrh.s.-^i'AHlf 2 Iti^A) 

W^CJiUlo 

?lcfnR9illit{lfe77tb^iE3E(Bithynia)9'jM^il'(Nicea)it!lR,^4; 
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tetii iVft J 0 ti« if'n-. »j a? pa ^ fi<)-t^ s ^ ^^ R m - ¥-K 


365 iH#if^£riv,fl 6^>fj>o 

4 300 

#. M ft e:^ ^ ^ f e; w 1^-# ^ ^-Ej ms w ^ f# 6^ iiK St= 

4Si:iff>»tWiiStSttfi.;^iai5-safteKi;§A&f).[5i3^;5RWAa^A 
ffi ;s M J.S ife «SlEi. ilii n-W+& m ft ft Q^ A SIS X f1^ ± ?5l f# 0 d * 

f>>J &imt, W 511 $- A A X ft W XM jH'l, ft eij it r ^ at ^ ^ «i il W - •: ffi 


«rs^&n^¥.)aijw.ftftsis r/xof i;.m-AicafiJii.a^^.^®.ft^^ 
X ^ tp?- n-: A iff I -. W A fi fl-^ m m ffS) W\ , ft SSJ H fK) Ji- ft ^ 5|5 A it S- A 
j i ai ft \i-i ffSj f.iy. . iesi int ^ j es s bh tn m n m f ti x.t m «>j . 


^ff'iCJ:.ftr(lfti3i-xf1=-^Bi ri5i^i£4/j, 1 025!PSMftS 

, ^ll ffilj-Vtf FA^ W -Xifif^v^>■ )15. - -4^«M it, is«ttl a 


■4 M 9<3 A Sj ^a X>f-f fn W 55 )S (M ^) W ft-it. 

*5x1 l6Xttt*i’.AX'f:^X[Sffit-®lfil(f¥'Pflt&WTffia6Sj35i0j|xf^. 
-f5l8 Xttl:*SEUt:-.i>t#mftl#1iDf&)?rfl5M.SBt riHMflSjaiffm 


“.$• § 13). 

iSSBE^tbWftFAM'ft^fa 150 


ra «l iS 91] t -C.- x-t ? Ife 911 ^. 

® gi&«9i|S.«i^»^1cW9i|(f7i*^>,=fi + ie®-S 120 ®@S.ftl'-TUsa 
350¥-'ii/ct1I360¥N«l5ef|l): -iftt 






ffi3 

«ifi ^ 3^ ifl ffl 2 W - .fe.«OH If .ft (W 4> ly 

SaMtSitsow*.»!«*«« 26 000%:. 

IT W M T';«/fi flfi M ::fe fit) # fr:. iS S IS e ft :*: S W =ff M € fii 
6i2#ja‘»!iStiifitlf7Mfitl##/^W-^«l!c. 

Afloat "AS: 

^ :5: s:", W^, ffe .S ^i''BJ w ^ S ts ^ :?r fi A s: ^ fit) @J i& A. 

® fit) fS ^ S'] fit) - .* fil M * ft A li ^ ^ iW fit) A f-# ;S 
f« it € M fi^] ^£ A ® S ± ^ tg fit) .BS ^ SI fit) it K fit) a i£ t 14 


0 

isfr^Sdu 







16 / 







V' 



% 

1^ 



s? 

4? 



Qit/i ^ 




j&n* 

iill* 





% 




f 

/ 


% 



•ih 

f 













(D)ft«iaf® (Ptolemy.2 t&ffl) 

(Soeigenes.i^^ 1 «0M9rW«ili*ffl4»r-ia«Sc¥¥'^ffiS 

(§ia^a-^0)® aSSB0^“«waa®;t:«$ftilall«o 


® ji*f5W 365-J-0*-*F.«;t*Ri£T *« 
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# Wm H ^ m A S ;i ft ^ , ftk 4 ^ ^ pm (Thebaid), iS 

( Megale Synlaxit ), :^ W 'fc' W ft fEj 5C fKl i? ^ (lift 4i Almagest ) ’Ml ft T 

^ A, A w ft 'R rr «2 ft-j se, Di- A ^ tA M- ft ®j«lyj X 

H ES BP /E »r ( Apallorlius), fill ft 7L tW 2 lit id ftf s![ IP r 35 ® fpj > m 

^ X'A B^J A Ui'ft ^ tK &!l is 5(1 iHl ^ it A /X XIM ^ X'Bi) A 
im^o ^l!lWj5^ii)^4^^AA1^'^.^#BlJJfe^^'^flttm^^ft^^^)^mi^i^- 
.xft.ffi)HiT-^ftf«i^B^jfi^s.JjiiA 

jaipr., y^lAmiS'JiitAAiSitAiiLWiftBjiftMBilis^.mMMX'^IS 

,e. ift )f£. ft iift M-- ft iir fi<J X!£ ftlll # fU ^ir A A ft ifS Bij A: tw 

A. ftk ^5 M A ii; fl^] J t m ft ^11 6^J iS ft. ii M - ^ ^ M (ft (#-Tt 

m 3).flfeif 5£fltft3fti5tj_hAA!i^6^JiH^(‘^v«:tion®)flHia. 

#i S'J M i£ ite f-H't ® ft il5i. ii SG ^-g u N ^ ^ ;C ^ # A A ^ ^. ft fife W rtf 

^ ^ feS fttj 5fe 1^J, a # 14 fl! ff A'ft A ^ ^ ft ^ it flil o 

L^^i^(4tttiLlA}. A^^l^^^c#TtS^fl^ftii^tft§E,ft*^ii[A6^]ft¥ 

ft Jg JA A A ftl 4Z JSK, ^ ffic (t ^ ft ft BiJ ^'±'M (# fi-§ 3). A A ^ 

ft^ftftftftftX'c iVA 640 ^4!iJftLij AMMMftft A^® .Mft Si 


(D ^fe®-*sfitte<j4'iM].€<nw+-c.'Xw^iia6;>j?hM±iffl(w*e)XiE^f. 
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£4 


g a r - T ^ ¥ frt tc ^ 3-1 m^ :x: ^ M W &«j iS . K # ifi 

a T >1^ 6^ «;«)]??? W t fV, fHan'h M ^h 5E ro B, 

- {ft f# &J 6<j X NJiJ ffi^ X ^ ^ ^ ^ a 

i^tV ^ A ff?) * ft^ in tijl 9f ^. ■ - ®'^ ^ ^ s - Jt-a « # fe {f i fS :*C ^ ^Ir ^ 

W iS §»j ^B m ii, ?f ^ St ® se fS «-^i ffi a 3^. 

(A)e^s^#{E(9 ~ 10 lit^d) 





^ ^ ti - E If M (Al- Batlani ,858 -929).ppi:^~;S^^(Al- 

Sufi. 903 - 986) % M ^ ^ (Abut-Wefa, 939 - 998) „ 

4 - e M + i: ffl 6^J if fi T if 69 M 3i!i, gic a 7 iHl ^f-fifj 

FpJ4 - 'i)' # W f1{l69{^ 5; ( Uranograpkia ) — '1? Ifil ^ . ftfeif 

fJ - K-W m ffi l^ 69 . ftfe ii - X ^ ^ fS «69 + 6 4 M 
^5t Sf')- 7+H . I - i^j 5)-^ f tfS ^ fi 69 IX 0 

P9^--%?ifie6ji<it®jW®>69Mi^,4^aSM ftk^ 

flgfi>^-i5iS^j6^J-#fllMia^^HHXl^^(variali<>n)®69SPiAc, M 

^ W S 7 ttt a. E iii f: i® A M ^ 6^J iS ; 13 lit ^ I4 H ffl 

A bit r E m ii ^ M 69 J'i ^ m # 0 

- atS(UluB-Beigb.l394 ~ 

1449) 7ifi ^ 69 fit: M ^ A J L 6<J # J L. ?b ffe 69 ^ #15 # 9* ¥ i* i/. 
7-7m®69S;ftH-'il4u-7^4^#W?EI^.® 

I"!; fj|- - [9] f# fl: fit! w- 5ii| j® 69 A 3t ^ ■ ft E m aa PH a (7 

60 A), flk H P) ftf 5i'^ ili 1 l A Fti f6 n-M 69 is If *. #4 * ® rf9 X 

6^JM-i!i. te69i'l:t:miilP:x^ujJHfifCi69A^'^MAJ:;&i'MA69.# 
m ift Rff u'i¥. A is W 69 1449 ^4# - 

{B}ff^^ilK(l0 iitai-atitSi) 

10 [it: 0-f J11N9 1 ?^ 9; A ij# A H fi f A A m M ai ® # TT- ^. 4 

iS if #15 M fi iS ^ 7 - 7 A ^ @t ?E 69 A X. fi ft!i fn £p EA # ® 
AA^I4o ^0-t^fflfe69AA^'^W^A - A/l^^dbn-Younis. 


0) 

—lift 
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? ~ 1088)-!gH?‘>&??(Alha2en,? -1038)o 

PH. 35^7 a. ^ W tii ii ® X-1$ 6^J :g tf^ m H W a ^ ^ rtt If it- 
gsiff 

6^ )t ^ it S # T , fct 1! it f] m 6^J # X 3T ia . 

(opsram^jisdi tftid' 13 PM) 

?Jc in H ^ m ii i®-t It ^ i® i T T ?? H if fP ?S ^ Sk E, ffl itb ii«J I 
iV K ffi ^ il iS , tt Si] a itk if ] Z 4ii« W i«i- m 

^ fii^ tn X X ^ pil 41^ ^ i)K f# ®J ^ X fi<j w piu ij; -iL m 4 
(Aniachd). flfeiS 11 ttttaXaiWI^^(Tolcdo)iSiiiXaii),^iaT^^'S- 
^0 m7ru 12 tii;ga'i'»]6-;if.i?i^ifxffMP''JNifei$ig3i^W(Aip«trag- 

i u 5) dtk S S'i ^t i@j if S 31; ^ M-ftk it iX 3R it t i=£ iJ W if 

.miS fi i .ia.iif^Xiiti®i4,EA3m?a^iiEf^T3i&o 

ifein M ^F. ‘1^ i^ S'l X E; 1^: * ..K 6^j ^ -1' s X ■ P @f s? if 

(Castile)IFJWX# P lit(AlphonseX). itMRJvfidXAl^T^fiftij'^^.fniS 
rX.iteT l252 #^?t^ft<jlhtiS,?i4'FJEP<psJX'5f-mi7^>.iil!I^J^a 
itktiiiiJP^?i(l^^l'fi)3tXflP'’JfiiHXE^'4iPXai};ti^JMn 

ii rr-s p 4 f a A - ^ IE n i H X ^ A it IS) ^ @1! it S W .i ®, HTft - ^ S 

^ # «i[ (f^ si| m-'&ij it @) ±. it ® ^ s ai T M It fri] la . 

(D) iS ^ it i6 T gJ: ?IN X S: ^ 6iJ ® (15 IS S) 

asy i5tit&i.ftP"J3ifi0A^X?£lll;ti'l'.^1»l4Milt^^¥-iaftf|- 

ifi:i;&]li$Aft^iSP,4;iHI. MXIEiilifi Afi^J^S^R^ft n ^n 12 tSiSd 


(D a*®*-? fiIlU^SiJtti'JMfi’-«'''4ft.“il-.SB*lil«l.t-&ff^'ee9j5*<i±i91.p5I 
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- - S[ >'4,0: Et3 T T ?i) ;L-t If; H = 1.1453-ff■ ep ^l| ^ ^ 0^ . ffi ?Eg iR ^ ^ ; 

S RE ^ A H ffl iA laj t >y. {[1 f# ^ e^i ^ a ft, t# W ^ # is ^ ft<J ^ v«. R ifii 
Sef|ia(l492)o hWtuHfiDAA 

1^ M, R M m & 315C A iiE flJJ T Rfe ® Hi), 5: T S o 

15 t^Ei# 

(George Purbach, 1423 ~ 146l),ft!l^^Cft®l]'^^)fitl^B'SSl^^. ^5l — 

Muller,l436 ~ 1476) 
1471 ^tEfflffe^(Nu.».mberg)iS 

itfeRjEn^r 1475 ?. 1505 ip 

fn]M AiSCW.fe'vft^ii• ftH^ascodu Gatna 

SiSii^^itt - T tt fIJ 0't ± «/B1412 •^i•®»r( Nicolas de Cues. 
1401 - 1464).114 
fi; 2!) A # A ii ^'ij; M ^ iEl in? ^ - Ifti A A'Jl^ ^ fli ^ ^ ii-a [ti 

fHl X ifli fi'W ^d. AIW F^ ^ a tb 3|5. 



If ftiSWiScV'j' 16 » 17 


7. ^ 6 /E ( Copernicus, 1473 - 1543) 

^ (TiionO feS 61) ff5 fa M■-^r-IM/e fi<j ijK ^ ^ =Ei f It 

7 ^ Iflt X ^ M gs, W Iifc t'J i T It ^ " tH: f4; f-flS ffi 

T' 1543 5). 

tK fif a/E M . ife fii JS'I ff ¥ - #. ffl i; W is ft, m It 

7 Kit ^^S qi M X 4G ^ 0^ ^ . f5g A fn 7-A-fif] W ?i ± € ft^J Jl' 

A ^ iA S'J 3(E life. iA i4 ft'if ^ ft a sy M A )‘-ij Kfr Ji ife W o 

^ S t# ® ft A Sfj ft # W 7-7 m. te :n-7t ft.®. M ft-A ^ lie. (ffe fs ft 

M :g sd . ft W ft #J - ft ttftf: 1] Ms ^ SJ! M f-It) fs P, 
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S5 

fft'J riSl'iAKtffiil. 


«T ^ A-W M # ii 4/j W. tli 1^'’J 66 tb Sy A ® tg feJt'!«;^ i£ n W ai ^ c" 

• V+: K 15 M lii. ffl ^ T Jib ^ W «P ^ is ^^ a S g &!j m^ 
T ^ fi! T i-it :3;: iin jfi igit M w ^ (gf M't'in sy fK) M bu it 
IS fh 5le M ii ^) fu Jtb ft^j is ^ ^ je 5te. ^ iM If M se ^ S S ^ 

6^ i£ 1^, Ifn a - fj If M 69 i)c f¥ fa A/Js 75 M i^ ^ ^ se ^ f? W ig 

fii. t; ff 1 ;£ i«f ^ t'1^. ii stj --t s ®: iifl #'K If ] 4> 09 a ysj 

' i'^ ^. IP ^ ^ 0|fj M 1-W 09 ft fib .’■ 

^ 3^ h, ^ d M fe Bfi :t Jit :£ ftb 09 fS iS^ 09, IS fill S G 09 tS ^, ftb 
^ilT“#jfiRf'Ai?^09nfruT'AW?£>E!E!faf^^, fib?£^09ltff^, 

«r;i^B.H!bMTftb09fl^s 
T'jenftb09^f^09i#^R,-lLflftbite^09[afi^.ftb4-|y].t. flb99-f5^A 
ffi fib ?E A 09 SP - ¥. a a ffe ^ m Jig. 

^dM#i2Jlbf^fSiJflb09ait-gf#«.-^^IE5S^ifl9S;<f ‘5{Jl 
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^ a ^ m ii If T ^ d M &!] ^ :t, ?t-4'^ fte ^ A ?Jf "f &5, ifii t ^ ^ ^E 

fj EP iS 4= 45 6^ ff Ift Si ^ (Odander) W ^+« m illl A . 

ft 20 tit A BJ B ^ t W # «'>15, * A ii ^f ii4 Dr a , ifii 
?ig ^ # frij ii , A ^ fj ^ ^, fti fi: ft 16 tit iB H4. >L ^ ^ # 5IJ W 
m “IN,® ?.. 1: ^ ii 64 tX SS Ji it fo ( ^ ^ ) O^J jT. ^ ^ 64 it ilsj. m ^ S H m 
64,tilM-'#NNrn]4'Si641J,iSWiim64 4if!fl^fB^i^^'tftf4. 
fiMiSti^fa^^$ftS6«J, ‘5T;ift 1616 A-^«[i'''Ji^^Ji64^-B°!BP®ft 
1611 if-Bt^.tl®tl^iH{lfemaitS4Att?fPlSli[^^)E^l^l^4PSE,A 
-A 64 ft ® (G. liru no) MIH lit fell iiii il-E V 

®ats, til^ ft A^S ^0ts. -I- ^ W T S ^ --: t tit, iiJi {!P fct ft ^ 

(BigouHan) PA iA: “lA ^ -'(- 4!. f4 ^ fPj tilt 4)- H '/ft' M' ^ /J' 64." W !S ^ S'J m 

fn tf A, At W iji HJ! 6f ft/B ft lit ?f m 64 ^ ifir t-.. M m A m ^ 64 i: A 64. 

Rf ft /e 64 2* ^ ft «: n ^ it ^ A ft 64 Sfe A- it W - # m m 6416 S 
§E 64 tit f-ij. iffj II tg at r lJ(i fP A 4 fiS 64 !t #i ft n m 64 tit 0 ii tl- fill PA 
ft: 64 ® A M fP-. S'l 64 ft {6i ft life 6^1 A-. tim - tJI fti W 
ft4Er^64#ia. flfetti|iftA-1=ftn0ft-4^06<J/h?ft,»l|S]ffLjI 
ft^Mii ^J,1^^461 fife ASAtl^A^^IAma 

64 it. ftflfe^A'l'A64 A WttfX 4144ft;)tM64ft 

^ tij iS iA. ^ ft te X't f ft-6^J A M SiS K tC A A ^ JA ,N6 S4i Wi ih 
64 Xlll 4 ’ 11t¥ Aic m 5l5, SI ifn ffl it T ft ^ 64 A M. M A tfe ;i4 A14^ i£ t? 64 ff 
#, ft 4 It tt ^ 1^'HU if ^, Si ifit tt ^ 0-t ft 4 ^ ft f t-A it ^,'ft l^'l ;& fill 
64 J1 it P-M m ft if ^ 4. iH fil 64 ft t; ft ^ 64 E l@. 

150 ftr0ftaftftiai-?,ft64Aft.ftffiWXft^ 
^® 6k PJr ta ft ft Bl 04 it ft 64 iiE M. A A ^ H ft # ^ ft 145 A 64 it 
M, M Itk 64 ^-dl ft ^ ft i yA c 


® @j r i 9 i:fii^:t'j.«-i 505 iixi-®i?STi£$-fi = 





8. flip ?lj Bg ((Jalileo, 1564 -1642) 

M T '}■■ 'rfi W R -C' m. i^:, St Ifi f< Of) lift M t IS W iili W ifii CE -t 

S ft S 4-^4 ^ #j 5; r ^^^ ti J1 ^ tip A r ^ M 

Q m -fj ^ T ^ P4. '■/ m ® A fit! fiSt ^ M- ttfe a i609 ¥ w ^, rr Jt M 

1608 ¥ i?f A 65 ®f PU ^ liti A A134 
^Kr;J 65 JJil ifi| Bg BFr jlj A B, fib ■'iTr JS it 6 ^J ® jS W ?E’■.« 

'j?fm"?^T'rti'Ji3i»rW0irAS3J^A^1&65.y!isift.ttb 
>fl A ;& fill;)-fE A 65111 fii tf a£‘«sg? iB) X lb 65 tH M. 10 M ^ f f A W M. 

M e A 1610 A- fjj (lb f!> JI) a cl W A ik K .ffi If 65 m. )J|S M M A M W pq 
W ± S'A m.. 1610 Af'J^[^^iifll!65<B.I%;^^;?f>((X 

fiE)) -15 ta ftk# )}|J tiT fll i(i ts 65 ^ BG £-ttf Ri fg 65 “ - ^ 

®W1j6^JiiT:il‘:"o 

m B- 3A ® Bi' j Biiii A fii ^in(\^^ 

IKM65, m ifif^SBi AJii A .^.a AHCftMsE Afl'l m^d^o '-^1 Hi 

A 5EIH J: ^ i® 6^J jil ii'T-ETK BII-A A isi ^ A S XI S Bi, fib if ] F;f tti 
6^J -15 fW M ifif 16 65 it M. ffi ^ X ft ^ A10 rij ^ 65: fib fi'lili 3215 
h 65 iStiS 655 ; 5 'iit®.Sifii 1 ^fSK 65 ,flbff]lt;MAlS;Sl 6 l ^0 
S^®Aft-To 

A ifn m #iJ"»IT -fr ^tj A fib 65« h 65 iff- ig. A KA ttH g|i itq fib ^ ® ig 
, Jit # ft ftb 5f F A W 3g ^ Se ^, A fib 65 M M ^ X ft A III 1# SIJ 
iff^g. 

Jtt m ia ff ^ fb A ft IX felt M it 65 A. ft ♦ ^ PIT iS 60 ft A Kb T, 
AMf^fl 0 ma.#. 6 <JtXljAflSi£f 1 bfn 65 :tX 65 ^ftc ^.ii f -^.^'165 


a) *'f-p(iiifijefiisi!W-^«-!-/«^))<Br!fea!B<jxra.s-f.Kfij2#w.a«Aia5tsfle 

.« f.iilv:«M3fW.«W Wif!!l5E?f;X.Mf)B5W»#53-;S%. 

lSffi<a-H>4'(7iffi;>Wi[llE.KI59ftl^S;il28^(M^?c¥ 3^e^)aS:«XPHII 
-f- - ifit. 
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i-U ft fai ^/t is ^ ^ ft; A s; I#, m ^ sS a W-^ ifi A. 

m 50 ^ ^ ff IW f^-M: ft ft fj a ^ ®i n A'iJi. Jg Be 71 f M M ^j 6y ^ ^ 
§ lO):mWJfSmgEMW,^BeTAf-‘i^«-£fi]^ittS,a;i-^S/E 
M ft W. J)^ ite m 50 Be M S^J ft H«. JSJ 7 S 5(^ ft B)f 65 i& a ®. 
ftD ^ || Bjf 0^ i$S 65 a Bfe ^ is ^ 65 ft fiO. ft # S a tfe * I& if 

65. 5lilftjBS^']-aafti'3iEi!S65av£.E^^iJ^fttgAft5^m.HSf& 

ft^AftMAi^lQf3ft«]mWt?i:Aftnrig.1^SiJ;^ffi<^t^ft->(«. Sag- 

gi«(ore) m ^ ts if-^. ii ft ft .ft 4 5v A fit 65 ft ft, 

mst^sft:i):ia!(i624)„ 

SI ft ft: 1632 ft H i fIS 65 < fii «6 ^11 t-I M «■ ft ft 6^j Bt ig ^) 1, 

li 7-^65 fir fSi. .= ft iS lift * US ru 650^ ^ 

ft ft a. ft a f# £0 #it i£ 65 itt ?fl;. TTf ft Hi Its ;r , fill ^IJ affi X ® fit A A. ise 
ft IS la 0<f A ft A lA) Kli «c A iJS a E. ft ft ftb ft iS ft iH 50 *![ ft 65 


ft;^OfAaMA = 

1633 iF-:Sft:l^O.«i£iiAWttl?Ci«.#ft??^aftil 

50 1 642 ipft^tAo® 


9 .MS-ltJi^(Tycho l)rahe, 1546 - 160 !) 

Hi a 65 XSL W ^ ^ - ft ft fi* M 65-i t-a # ?f # , ft in 15 * - S ^ 

ft,fiftfn65ft7-fflft^i®o 







i4i T& iit T e tl a ^t^ ffi ?III. X E^ T fife iltt tJ ^ 

(Mit5:fljIjiii-l5fiaMISHrm.##^A@ §44) T 

»). ii f!a&^jill m if. mT^-3.±^mvj.^“7i^^ "w mit 

aiS': 

■■11 ^ n 

a, M. ^ (Hi fi s fI ' i>^] a, )t ^ ® ii Mij m a, iF a ife ^ 

I -. m m.m^jtiiAim m it ^u ® m a m a ± §f w w a a. (^ u 

- icn i!l H-fH W 1)^), ?^ m to il ^^: A S )J|5 -K ^ .a ^ Fj a. 
Wlii6ail'ft^a,H;'AiJ£m)))i®!ii;^^ti)3iS&liAa., Itmt;¥0. 

n wItft^j m'!i£ n 4' fH.^ItiEfliii! a if-i -aa )3 ij k^ 

ft<j H1 . itk fi' ] a li w. )i|3 a fdJ^ sii 4k' ■ !!@i a, It lie ti' IE- T. ii K 

-- -h m iiE "K. a If fl JA tJ lit 59 W :i|e n a S :*; &^J ^ ii! . 

^J >; m a m ft -7^ «P |4J ,f;.1. fti) iU i: K f211 :S: it rti). a|! M ?a IT 

." 

It in 

A W ^ BE T -1^ ^f iif, m )(K A a 61 ^ Iffi. ^] to m ® Sltol &tl ia-fi A 

Alii;tj!|^'&'--ttoS-tl9S61AfHBii. Ma 
^ $ A. ffe A M a 'i^ 61» a:, ftt it ii; a -' S fS tot, ?a 1} a * M 

flfe6ie(i^iEto IS-tfitiQWHtfN 

f&^;-S$'J- -tffi)^61S#.l-Um#3}£61$-lt#SijatD81Epffi. 
atM^in®tf6i-:toitfexf^tp^ 1576 ai-ui5,Siflf 

AAXfi61^!l.^. U I576 S i596 a6<J2oaiA,f1fe^S|51ittJ’A*6<j 
!®l M. ife fi(f SH jft 61U ^, It ^ 0| 0T19 61 iit t§ A to'K Dl ^ o 
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e $ ^ «Dd a<] j b « s PR 

fllftMtE 1 300 <f-f;-(4 1 300 aiTPHiaW't’-C.'gJiStSf? 

^, ffl .J•.^^ tfi-ft a w ii. a # St o/ly ^ iii ii M t «;t fs] JE - w w w ^ 
PRU, 


;n. M jg ifi M f Ht if M ^(; 6<j se #s, BT ^ Hj r 3^ HI 

^ ^ s If-h &«) - W H4 -^ (variaiion) &<]. # IL X S') if W “ # 

1^ 4? S ^ ^ SB fli ^ i(!e M t, #. ip ^ fli 0j W 








fteT 1601 ^^ttl^#?E9i^ff‘H^.^1fe#^^'¥7F#3|bS^lj^tfefl'J 

®i. ^ m ti 7" *& ffj S IS ^ i m i Be ^ ^ f* W E ^ ^= 


10.?f^3fil]®{1571 - 1630) 

a ■ JF 1 it life j<s *S It fli fl'J - i S. 0 m ^ ^ E iS'j ^ !^4 6^ 

1596if^.ff-t$fi'i7-i^<^^it7i3 

>, 3|S ;& 0 ^1 ^ ii «f H m M tfe 6^ ^ fP. M ^^^; ?E r tt l& M«l, 6F 

m ffii s s IS i? e^j. »J 7 IS ^ m It-L ;s Si M ii . ip» M-w Iff 

ftfe 4^ 15 fi ^ IS it iK 5IJ Itb-ft'&j It W ^ ^ . 7 ;S 1^ it n4 If *r-M 
ltfe6tiS!j7,mismfl{lWm^A. 

ff # is() ^ ii A it fH) # iS ffi m ^w $«! IS HI) m ^!ft M. n 
}j>mm-}i\-n:, jfwuisiAMenjs^tfKiJiiDFuw^.itiiisw^^ 

1609 ^fill)l*lt^fttl<frA-3t^)45t*ln IS-^# 
: n M. &ti is 7 a ft t!f A 0f iSi fill 7 IMl tti it ;2: ±, ffii ^ * ffl I® It IS ± 

[■..A|!0i5IStfti2^MKI&^)-71ll^^ 

It M fn A K fti ^ ^ (1^ ) ft ^ Pi 1'^ f*313 it 6^J Iffi IS S^3 fim 10 ^= 

li H - T ■ - ®V® 15 ^: ft ^ f] PA Pt ^ Pi A M &«) It if ;i fli IS ® 
15, - ifliJ E0 7 IS ^ 15 H W ^ ft ^ S15 ffl . - lay * 7 ft « ^ ^ Ib 

¥^.t^!^151?llS]fPfg^&57!filiaii*ISI.ft^S 
lS±Hft87ffift-. i2M-tFfy7y£ajiiS hmfi®®151«J]p.^t7l4 
f:iJit151:.gi4.1lfflftWiiAA15ffi*yiBS:"Ei^i2 8ft-15^^® 
9IETAA^15^S|5^eiffo'’ 

ft ] tk ^ IS ID ft-ftlg] ft ftli 65,1 It M 7 4 It ife # ;§ SiJ A PH xy-7 ft M 




(D \aii-m&fr^\ 
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WJs § m. 

^ 1^ S m . ft'J iiP # 5 # jH ^ Si ($ ^n 17 m m it bK ■ # ^ W f j ip 

ftfegii f 

«t) ^, £iT T fE t i I-W-fn A: fp] * !)!i(, ftfe-T-ai ft!l &«) m ^ Jg »: 

“ t r m 1 ^}« w f w % (n fft iS ^ -K wi i^ ^ A f lE tfc m w □" ftk^ 

sW^WisV 1619 ^PE1T“^ Isa .k4:45’i;W^«'‘'H(Sit<^ 

ai M is a, M ® lUT is iit H iMi i^i m yi w f ■‘^ fn 

i^^Mt-mmn... f&rni^^i^ifEr(^jfaMA:5;'^M^-(i68i~i62i)>fli 
< S M >. ft < ^ a it > a - 4^ « a ^tk tH m fi<J m B ,a ic FH . 

f!ii ft w‘ t r lit i\L w flij fiJi M T li^ fi m (?R A -^ § 40). ife flc r #f M m 

ia fw 5t tl«. lit-ftk ffl iM iiS a ftlj ;^r ii * i+»^# IL iA ipi ft ?e ro! ( 

It, it-II ft # itb vA iW ^ ^ 9^3 ^ ^ N w S a fe 61], @ sp S d3 4-ffl >t ft 

a G. fik ft flfe ¥ a ffi 6^j i# ^n ^ ft 65 jffi M ® ifeij r ^f M is 6^1 

{fi-ifiiAMiTiSM Rudidphine Tables ), ft • * ft tit i£ Itt in . ^ A ffl 1SI[ iE 


ilk ^ ft 95 « ft:. ftfe ip ft ta fd 3P S A 95 {15 ?4 ^ ( A'a ) , 






n.^ it® (Newton, 1642- 1727) 


6^ ^ ^ s M-i: fii! M ^ 6(] w i@ ^ # i§ la nfe it ^-s . :ri^ ^ T fl"- 


j: «-i 1 ii ^ m . A-:+5® i-:a e. ^ A ffi SIJ. 4# ?;|J Si ff 11^3 ^ 




M is t xg ft iw ^ it rtj o 

1671 K-iK(Picanl)^E^^fi(jJt(tlt±lffi'^&0 

A M i] M >R f# ^ fiK fill i; f5. ^jffi ^E ® ii W fit! &5 IS fl t ^ iK 

fr fl<] 4&1, fig ^ t( iVi ilfe ifn «1 i1 I"! ife ■'^. ■'(ep M if ^ 

ilAia A At ll^J t!J ^ ll!i ffn f7 6^ Jlf) IE l!l Its Jill W tt ©, ft ^ 

«tl-® m &^J M iSi (fi^ S'J m P'1. l^^ ftT-SIJ Ife A 
f^:^r5!cal:t:#A 

fi ll(j A A-^ # Ap il() 1^3 ^ fiti ® S IE tb ^ f fn i iBl’W fiMWw f 

A tss it M i-km k sy &=j , Vt® sW aiii 

JgrfPA^W^tlJlKl. 

A fid ^ ft W15. It fft IA il^J “ A fl "A. It iS « aHi ^51 (R iii T. 
A^AlA5£ftT- 1687 

?giM > ;^ tp. ffi S ^ ^ :t m 7K B E 7 A (t A ^ &<J S 5tii. rfn R A 

§ i2C)fltiA'-^.i^-'!'iAff#®jit]AA^^o 
^ $1 ffl m 65 ^ ft ?)£ I?? ^ iffl . A ft ffi ® «it I?, H # f7 M [0] 411A 
(j?3 ^ ^ it»iS *. kU iE 65 ffi 1$ i i-A ^ ^a fr M 65 is ^. S M it ^ 
gMe5lfiiIc ii;t-AfMAil5fi£8t.HAa#,i5#3|5a5-ftiES^ktA 
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705 - 710 


5 1682 ^ 
WASa(a9S56JilP&S#:g)WttiI±*.SiraifM^ft 75¥ 







f # 16^0 ftSii / 33 


UJn^ i759 ¥S«thSS, SfflWW^Sg3CSC,^tT-1-?^^'#6^R3l 

jf] a pT m ^ iji, 4^ ti^ 6^ S ^n fife &5 ;^3-f; ;*: Pi ± # SiJ t ii # i»v H S A*. 
g|5 ^ B'f ft {18 ttt ) ^-ff &&, S ^ W ^ 6^ f« a ifS S141^ ^ tT'IS, 4= 
$jii fl^i H w ^'l'i4 ^ ® ^ 1, ^ s w f# 5!) m m 04 &■ ra 

iX, fa ^ 04 ^|i W 4'il''ft i*. W A o 

4-re A 4t 1^ ± M f Ife It 3l ^ ffl S it ii (Em ^ 04 M Si itb S ^ 
ftfeiii#jfefsfAr:i4J',^(e4^Ma^;B40itfe^64^^f^4* 

iirafi4ft!^t:SfiEK^4n4S» 4^-^#iIMltfe64A4"^ h=S-« 04 

-gffi^fm -ift§ 16)i]nWtkS?,4'iiE0«T4^^SS#fl4jEfiSf4. Efej^ 
-Itmam I ;S;64i)lIfVjKffittfi#a5Stbft#iISi^-^.!ffPy-P4^ 




s/{^ (?^ ta ^ § 23), s lA SI! w J5 f® fiK ifi fi; A ^ sa M 04 s ^ fSi ts. 

4^ fif 0 T4 3fj fife 04 li?: if. W ^^ IS 4f iK IR # it i-T ftfe 04 ® 04 


fsi, fife 04 A jt ^ 5ff ^ it fit W itt it 3|i T . 


l2.l7#*BSflfeAS¥^ 

40 ^ A A 5C04 fPP f#. t'J fit A 40 tl: $!E. 5|! - 04 f i;«fill 04 A 5: ^ ^ If 
®.#MMX^.^;^ftfefn^4’4r—i^A04Xft*ftf#tS-«lfi4. 

(A)® 5? (J. Harrox, 1619 ~ 1641) 

it fi 4^ W fi^ IS ±, M f?5 - X-¥-!ffi 04 A ^, i£ fife fs m 04 - ft M, m 
fS[044atl40F4ffS#0<mitlfMfamfe04. flfeX 1639 4r-^5tMU r^ 

0 $feirnii04?illl=® ffe04±^0aMflfei£-^SS^iJA4#A#fJ04 
tfi Kl m it 04 ii it . fife fE it S it f« ffi SJ ^ ^ 04 it ^ h A, fife 04 it S:«fife 


(D I^3I sSAd(SI ii (Gassendi, ]592 - 1655) JR 1Mii* 1.§I 9 .uEa^TFSeiS^ 
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M fu - ±^ ^ N M ^ ^ $)i iS 6^ M ^ 3?ic ®. E^ T ;k ro 1^ ^ I :f] 6^J 0 ii|^, )^ 

® ^€ oj m ^. fe ^ ^ fl^] W ^£ JE ■& tti tic ^ T. 

(Bfiff(J.Hevelius, 1611 -- 1687) 

fft (a Dij ^ i^'ft ^ik 6i) ffi ^ M TK h it a # ^ # fi<j 5*^ Jt ff. 

ntit^dMil^SlEiijiittl^-o flkft 1642 M 1645 

^ ^ m ^ ^ a &^J b;] fiiJ K M. fin m ^ *')t ilE" S - iBj, --g ffV 

\k H ^7 M. ^ ^Of't Tt; M f^: T ft' &iJ M M. 

1647 -?■. ilklSiK- h -ff- Jlc ft) . full IS - IS Lb T^ m ft) >1 M ft] ® 

ftj f -m. m iS ft) [5r>^ M i[j IMS „ ftk5('tg is 111 ftj ^ m ttm fi b&^jt 3j? m m 

G m ii^ fi ^ X iH ^ S ® >'<■ ®, it Jill a f J - ft'tb m ^ ftj M ^ 
!i^^tftJm^c i^J?!.T.ft-:fti!&-t 1657 1679 ^15 B JTt ft) 

mm r--¥^iS i soo ttH:M:6-feftjM^.:Sft^ii-T^ i69o^itk5ES;t 

II# W ft, ns. ii; 45 hN < ^ S: [g K Uramgrapkia ), ti S' 54 W #B ^ ft] 

ft'Tfikft)j:itft]fftffl.- 

(C).« £»r{C, Huygens, 1629 ~ 1695) 

W t. m ite ft) ^ 4C't: ^ 0f ?E ft) it4 ct ^ ^ X it ft] ^j-e ti i£ §1). #a gf 
nABsm^fta:tft)ti]SXitftj^'H^iii%a^i^. 

ilkMg45ft)(EPtkftlSi^5S^ft])^ai^;i±SftJJt^., ilIltJB& 
IS ilk )g 4#r ft] ist ^, lit ± M iua » fij - #t ^'15 ft) , g at M t;. g ft! ^ 

la.iEftkW-ll^i^ttfel'-c {liDfjB&liliR5O¥|Bjft]Mijg-0rtS^ftJ±M, 


® 1651 4-t*#iJ/:5:^^M^&.«^fJ(J.H.Riccioti, 1598 - 1671 )ffi’(teS(j(»r^:*;ife>ll PI 

® 17 ttt^LlJlllllHtt W eiHP/7Uj. Bayer, 1572 -l625)iS^MS5-'^*®ffl.PJ■ft,■7^&W<?C 

S:ffl«,t.)( CWrwrria. 1603)2 






±sw0«Ma<, fte&tfFSffiMsa:“±sw«<*^ffia^^- 

jt-'^:^;g«]lii§,fiSiJ 1659 

sa±aw^—siinia(Titiiii)o i67i m i672^rtjfe 




i <iOO 

a±s«S'iwjia( § i2.D)o i656¥«®»r^M;^as,a:s-ffl 

i665¥®Ba+iaw» 

wift!Kifeffisw^wa£^aife= i68i 

a:l^JS:WWiil*S4t(i673 ^W:^S^BilillSSW<SWTfe>"t*4’)ft^ 
a,o 1698¥.ft#?ESH^,&^3fill)S7<feW<?Wife>(C(MmotA»- 


(C i6i2^««S*:i;»«»*iS;(Si«- i624)ftS*ia 

a-t-SESia«rt«**.«» Mittiees«HttfflAffi*aT, «;=■« 
i6i8#Be«B(fctt«(j.B.C7««»)*iia.»i*«*«#^»a» 



Izf ?s iwa*^ 16^D 17 / 37 


-ft ftfc w ^ w t tft ie 1 fi fJ ti A c 

^ !E ffi g i: ^ ft^) ^ ^1 iE ^ m •ff3-ft m @f ® M > ^SI f!) B|^ ?n 

E,«{itk f$ 6'j gp- Lt A Pi ] A ^ E 27 000 If 0 iS g[ (a Lt ^ $ h & A^ T 
20|f J.MM€ifeaSScU;t^)S 

(D)-f?5E(J.I).Cassini,1625 ~ 1712) 

L«ngomonlan«s) W , A 1632 f-; 

I656 ¥A^ij!£AltiA 1728 

n. [SlatlHtl -^A3C^W#i£)iillFA^AAWA3i:^.fS.MftSiJ 17 

lUAiiABf.ISfr AA 

mi V Pt) f■: \Sl- B't . A X '^■- It (Au/<,ui) IFJ Ite0 iX fE GII il 
i - Fff ^ 'S' ;{Hl if A ^ W t;L tij. F7f U f-! 1666 A- ?A ^4 ^ l^i: it A A VX 
;&-.S[)i|'liiJ(^0G^A3i;^o }i^ri,14)ifiiS0ti!E.l67l 
i-EHA i669ipiifj^ii^>l^wis:Af>]AX#^ Pwm 

i]'r-J A ISis 115 ( -!^-M ^ ■£: fn 1 ^ # “ ® A it: !J^i e'J-A *e iiE tiS "). ft!i m 

-A M it m ^<4 A PH JJ fi 'n ^:, P tt ftn M m o t-. tfil' a, ftk A 
1671 ^ S fill A M fFj IfS : ^! A M {lapelus), 1672 A S Jffi ^ PI« A M 
(Rhea), 1684 4p|fe ft Si SUM ®i± A(I)iorie Tethys)o 1675 ¥itfef;±M 

I665 #^ftilis 

® A 4IJ W P41|^. S m A M W A a fi A S IS A 613 l‘t ij. M M f IA 

M® A.WS5fa-f KSiJ6^J. AM^ttllSH ft 

$?JSiSljo fili$ij AM6lia¥^^ffiM 

IlfeiEFlJikifta^AM.hSliffi 
lsfllBf-!t?ifAa±A^6t)M^,tt®l^feliaA,65A^o IfelAW^itA 
S 6<j ft . ftliffi A a ^ i6i I-, !ti Jff m, A I# ft St ISi Wi A 24 34 40 At 

mA6iftg({afsiA'3 5)'. 

Ilk ffl T lg ^ B41’S-A ^ A A fKKPia W .« M ISll fJ BS 64 0 iA, A A 


<D - -an 
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( E ) ^ ^ (0. Ramer. 1644 - 1710) 




^ 65 tflsttItJS, A KM-# 6i) 0^ Si| tt M JS ^p;f SS m e^l. W 0't¥. ^'fltiS. 

1675 ^PKSMil^JlJ?^-tH'te5®S!iJ-¥if-iri«j^f’^<I65*#.BT68[tl-T- 

n.0 nTi4^i«^FSiJffaaw5£TjiKr'^S2j.i676 ¥jtfeffiiB i67i 
W ii, ^ A K js 651^] ffl tfe 65 li ^ ;S * K ^ A S Sij ii ^ 
^7fnl6505rB]. SEiK0;35t^lf^i(G A-A^;f®.f^65WXmA65iSffif^ 

11 ^^4’o fli!ft^ilpiKt{aj^AAT.H:^65IS[1K^ij 8.25 

'A^r. ^iiKJt^705i0i4i|-^t-UjR,fie^AAiii[jaAJlS5?^65ti^fi^ 

65 S 5E. ifn FI .L' H it ai 4{ A 65 iiE m. 

(K) 5’/: W55r#(J • Flamslewl. 1646 ~ !719) 

^ 51 te/£ H ii? Vi ii t?-t: fj 65 05 MW-N'M }5i 
i^iiK i675 ip&fS#;E}ffi^Eai^0^Sti35ib^A4;^j. jitAitf 
6<jt1? i:n:*mM+ri74!:65:¥fiE.Wm^{tfit!iMSI’6Rl5li^±ff5lv:», 

A i; m ^ t<: 54 tA.5 M ie . m -■ Ij* ?i! KP &6 fife W !(!*1 !!!J K: A. 
ftfe SM5 ^ U ^5. .PA •^-id 6; M ± 65 if fii» S 4(1 ii; ai 1^ Ha ^ « 65,0f 

a,Fi>Mia«M65fF^fi(6lS.flfe'A 1676 - 1705 30 ¥655? 

5]. .S/5 J- 1712 ¥ W ¥ r — ¥ A 65 M it, ^ nN < ^ S A iC ^>> { Hiswrin 
Codeslh Britannica) o 1725 ¥(# tI#Hfi, W M 2 866 M ,1729 ¥ 

i£T. --A5®SX¥.^¥^B£ftfe65ffiA^¥.fife65M:£Sil^Af/i?:*.t 

17 tU:!dAA^ai^65S#(/rfft65i;S^o 

"k "k ii 

«/tSi^#,S^FaMM¥II65 150 ¥rPI, Afn)(tA¥S65JiiL^^. 
ili5Jlfe65¥^,a^?A(fn3fe65;t;tEgiS??rMAS(C^To Kflifeatt^o 
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« W * S ^ i£ T: Mfe Ji ^-i'^ ffi-?t-^ il gg ife «is 

4 no|fl il h :§ , M * ^ iE 31 ^ 6^ ft ^ {jffi ftl ^ ^ ^ tfS m} i: is 

^ ?'] ^ Pi # ft ± If^ flf #j ® J1 ® M. X M S la T ® M ± ^ 

rf^ 1=2 6£ ft it, * A ^ ft iH fr iS ft il Ifft ±. tt M T ¥ ft •'Bt A flij f? il" 
iSHSSo 

^ 1i ft iE 14^ ^ ft PE S m ^ T - fJ ft ■ C,’ft ^U A ^ fii ft# M- 
m.PftUi&MAta l6ia;t[l^WefE^^To 
?E, f'^ ft f] ^ ^fb-S A m 1# 4 ^-i ilv ft ft iU S, r jtf ft A A 


CD »■ -il$if SASaft-ft i596^ ,*^aA:iX3:^S&-ft'ai1=»r(D.Fabriciu»).* 
ntsietsAiE*. »i3a«ft#ias'S"4W"»ftft«"(Mir» cetD.BPS* 

ti.-,. 

(2) 



^ — 

: 17 19 ]m^ 


13,n&l'(K.Malley,l656~ 1742) 


-.tt m ()fimits :<j#M?frw ■.. 'ifi- 
h iiTf ill -^f'- Ll # llll ii 17: Jt ftfj r. It-. Ifil -Ei LU ftk 4^:W fiff >1;, 51 Jd A fn 

1676 20 ^ 

M ^ 111 W ? h A # ti HIW p)r 5H Ml -‘ir )W # it! @f s^r 69 lig t-41 

MTin ffe6‘jfe^ 381 #1 fB M ;6'f,# SlJ M ife tJ T lit N N M il|5 - ip 
(1678). f^Ifk ft 22 ■^' fi^J■I'f ft- at K f€ ft P ® ^.. 1679 ipffe A 1^7^ , 
rnmi5n»f-iliT.ftM680 ipAE|gM P-??M 


jy SIS ^ II-H i;.-?! M if M A a («! M - tt-iB # « &U a ^!t| A mm ^ 
MPiisiiMAtt -W'Mmmmm., 


|stiitni5l7.m;ift!iSftAf£A^iIEii^®fe, 

Arar^lUifttsiistj. ftWfWiWBtit.iiii^i^MAa^SfiAitjii 
it , w A fp. W is t7 ft ^ il fi ^ f lb A ft 0f 3i t® fen ^ ft. 

Pft'tm r 1662 ip&<jgM;2:m-.-fitfi#sftfigft 
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^ 1705 Treatise of CometaryAslronomy)S.,'^l' 

^ 1681 M 1682 ip&!),41^flfe-f^.'[.{^ga^5;^^®9^J— 
r 1682 

Apian)T 1531 

^+B N &«) . ifi]'a m IffiatN IH]75 ^ 76 it;, ffim®JliIR 

■ 4-^a-K W tfS [Mi. m :i M t[ ^, S T ^ 5fe [It j?!] %■ t'" lA ^ . 

n{^ (t ^-f-X fSj •fi X lE 6t ^. ftfe ift a ;B Eb ] ■■ S M tt-1T ' MS iS tf 

a if!? liS tS' fiE f J SE # £■ iii; Ail ^ B 9<J Bf! t. a ®! t fit M ^ 

i758 it;s?-;fc ro 1759^^141^ 
«JW^E'b'.^it:iirU,^,fiijnffifliB!!»fit niWK^T-^iy .ffiSUfi] 

p&w^tax^r 1835 ^ 

l9IO¥H=5^.Tt>;^T 1986 ipW$$*([Al 6)„ 

ffi ti: Xfit S M h, »& nr iS iA ^ m if fit Jfe SB, 
l7l6=Ai,flfeiiKMM^MiJ:a[a'iiS!iJ^i:|sn6tBE^o sa-«±. 
i'&M^sg^#*ft;sBM.s;^fife«iiBtfitititMiJ;^Ma0®xi:i76i ^ 
1769 ¥0 i5ffi-4'ma.aiSfiiJ5£;kPHm^its?-&t^rs-( § 17 )= 

nisifiB^mxssi --ts^fiijsiiititsMfitafTc asi-iiiJiEAfl] 
,e.WAMM[a®XAi^±.'^ti Ai'H#“'tEMfttA^% iSrffl'4#ftlla 3 
it * fj ^ gff M ^ fit fA 4U-S iffi f&RTr ft «J m @f ft; fit SB M SB tt 
®, its fl; t i!] ^'H10 M (^ A - A ra. A ftm M) ^ M fttts fn fit rA 
1* tst fit ® 1(1 s ^ a; fit ^ ^m w ffi A ^-t fit ift ® a ® ffi 
)(tAA.t--fit^#stEit^fs.o )ft«_6ta#attfit^SB.ftiiiMi;wfit 
it4£A,ftS¥Tr4^&tAAkc 







h iHlt-^3 «j5 S<J ^ # a 4 /6-. 51 T ^ W15 §l]. ^ Sy -tft ^ lU 

14.^fi^m(J. Bradley, 1693 - 1762) 

^S ^ m 5: ^ ?R ■• ^-fe S 41 • 4|i«Itii S: - ^ ^i5 :*: W ^ X 


* its xt Its ii: ffl )fi, ffi Jte » «ts «'a w * a. 
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1986 4nifr«*A 




K:--f * / 45 


fli I9ttt^d ht^Klii^^-i;Jt‘^'^!^t£:t. S t .^3 jl f 150 


-ts^ft'n^: 1 125 $1726 ^.|fi] flTfV.fj ^Xt^ 7 M W.#« 

^ fi^j »1 s- e^j H +k .'flii m ||| ii ^ t4 X‘t T ^ h fi^j A 3i' '- fi' ^, fy. 
^ ri^j M r^j ^u M ^ ^ ^ M A' In] n- tB ^ o T :§ flf ^i ill m i«ii 


fi ^ [>V:. Jt; :*: 'J' ife ?5: t; ifi K is ff fi'j ’^r' r^] ifn & 'iE f-t < 
ft!l Mi£. tt-fi^]i'l- ^^ri'l /h . T^ n- ]ifS ffl'f f¥ . fill '^' 
-^■^^^■'Ei^£i^i■:■'^^^^3^^l^fliW l-.fiffijifi'JiS' -tjJfiegiS-ftiT 
jt G^j i£ «b ^11 nk $ $ /iff ^ iii g^j . i^ ;/■; if (is. (ti i Mi ^ fKi 11 yifi 

■e- ii'i fa] G'j w-. -1 P'1 ^ % W‘ w lyfl m iiif & S'? ji. Gi) ii't m \u m is 

^i4<tEmmif)ri^t.\'m(i^jfi>'i h6<(Bi-#i-.iG(i'rPif^i''i, ifiia^nfiM 
IG] is r;ti W H j fi!i. lAI 'M ti G^j M fj |GJ tii '■(i 'PJr I") -" 

■r>r ML X'fi SH it- rii f j xw ill 5-'iJ tri M G<J W ^. nf S: X^]' f tif S /d G^J iitlife 
iyi ^ m ^-1' - ■ ^1' iff ^ g:j Hi iij], H ii't tliiii: ^ r 0f JMi W Jt W M ifi; 

ji^jmM(i^i7). 

)t I f G^j fH i*i yt rs ^ igj (ife m - ¥ \h 0f 

^G^jmffi[aiO'j^'#i^4iii.MV^'i/? 20 sm. iit-^-® n 
W©.i2i2M/A4iai . ii1'1S-i!aGD.^i«W:*^'e:^mnn‘Xf1^)fefi«iEX!t 


tl # GLi tM M G<] ^ v. a. m K LfeJ 't: - 3 t-ifn W ^ GX] ii «, ?J - M ^ri Mk 

G^j ii ft W ^. ii # iift aj l-u f1^ Mj IS il-;fc ra GiJ ffeGi]-■ W'A-. 

K sil G^j ta iJ5 -fr - aV, tig m w $ . A ^ itb tM a Gt) ii^ #'IE It GG 

a m w . tii Ilk s jy ar tg a tii t ;i :K gli 0 «ii] fi nk gg s it wi mi - ti' ® 

ifL it GG y\- ^ ,4 m tff i>i. US ti ;y -ff: x-t -f- nfe G^ ^ it ft ^ 5> Gti it- 

-f\mH M A -m Bi ha51 G^j f1^ ffl ifn fS GG, a| /y -35 GLif Lit GG a a 

'N'HI Ul iif< il a-ffi Ml Me :t ^ . tk »J Gi] GUct f^I t ®. fil GU tJ ^ K Gif ft: ffl 
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S7 

±ffi:<'f?WihM4iffa(i).'iw.*?afitisi AB ass 

i«w±.!iii;'i1^-ffll!tiawil^fe^(^),ia /Ifi #H 


^ if. flj] ^ J211 ^ ift 1-iE a o 

msm isos^m 

1818 § 25)^sm^^itlli6^jMi(!i), 











l5.fe-^#{N,L.de la Cailie,1713 - 1762)(J.J.de Ulande, 
1732- 1807) 

§ i6)c 

fit^T 1736 m mo iFrBiri;e^A 5 ;fTX 

&<]AS;^,flfeft«|5SAAA[!UffltBMf^T^bl#W€M. ffel^S.UfeW?FT 

fit-dia 



S8 

e(WW)fn 
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6^/S^(SI 8)... i^L\i ]&<3MtJl:it 1752 I^J 6^ ,,1^ fJJ 

60 ft?. 

Ji f;-iKi:*:MST 1763 W/5^‘fieii tH *. €6 

f^fifd. f:-|?ilK--f^)(Si!!Sil|iJi'r-.^rW;^l^tHM.®t r 14 t i^ ?: 

fillfifenSdN.fifei£M« riT-^ME,ftfeiK)?fS-^ 
azj^^}£-42 t?.zl-. EJflJT- 1755 

flfelDltE^feUS.E^iM'J f M'jIlif'tififi^JfaM.5(X):^!Pi.fJ^E^ 1763 4p. 
flfeaiitllEr 1745 M \11A'^^^X'^^^ 1 800^-,. 

^] i'S ¥ W U't fiiie ff fiff J'fife ^ flf-!?■£, fife M fJ ffl ## fill-H 

% § 13)..(ill hWift.jiE 

iPjJ uR %. i!^ ;S ¥ #y • ¥ )1. fi #'I rt l M. it fHi M ¥ ¥ >8 ft M ^ ff^J tS Pfe c 

^^¥>“^(1801). 1795 ¥ftfelSft^ir>JHiji; 
frK.^/j^lffPi'j-iinfi'jfS'lfS.. 1801 ¥ fife fft-^ Wi ffitK “. 

S i2)TiJ¥flfeftfllSWiS5‘A&M?iN:*;^(;:^^). 5 TjWiiiSM 

l0 -^¥.W¥.S.,ji:'i^¥-.?fffPS: 1789 S 1799 ¥)^ft!lflfJteJL¥lli!iBP;fi!i!iJ 

390 W!Mflf)¥?I.T'J¥-l^ 1847 ¥. 

16.±tfei*0fltJ» 

llfe^&i)3t¥ ¥¥-Afn^R r H t'Wi4;¥..if3¥Af^WS’,'^t]« 
KlfS®. A(n)ItJJJtfeffi.4aiiitfeJ^&f)A¥o hSfiteil 17 tiitBil+)i£ t^-¥ 

a ¥ iE Hfi ft« A ¥ ■) I :fj S'¥ c 

f£Sf4'¥l^tlEi^A3l:fT^¥l'U)s,S&M + ra?n¥f1fe&f)AA¥^ 



15# + / 49 



«paSKtt3cS<tJi).£T»4:3t*««a*3e«a(*;fe*).ffa 

4ta*S+?*So ««HA»;»-*ERIB#a*Aa«'e±Bii«ffi2c ft 
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1739^?^ j.D.-tcH;g&9 

JLT^L5S*-^®M(l677 ~ 1756)ilPlUMWo 

§ 11). 

1735 ^a-M|4^^#Aiffeil|l:^^i^fl-(Godin).^^(Bouguer)fqfi 
#LiiS>l^®(La Condaniine)tl;^f)ft,;^ — (Maupertuis),3tSJl 

Monnier)^^h^^W^^g. J B SSiftiS , |il M-f 

737 ffll00* 57 419 ,h'R.. 

ft P7f ffl ip Tf; ^ fp ft ^ m ^ # ^;f ^ ^ flti ^ f$ *-t 0f m m 

i8iftfa^feftf#sijffsit.fi?ij 1790 

H JL^/'j<«(Cwiloicet)fPt n(Monge)iSA6<Jifcv5i,T- 1791 

1 X)|t^(melre)„ !)f Wft .L 6<J T ^l'-® &*J W ft . iflj it 
i ^!l i0f 6«1)|<: ^PIH 6<) a Jl: (loise) ;t, I'b] &<J Jt S c 

5?: ^ivsS SI] E ^ SI! ft^j ^ ^ W i!ij ft X f^, tti & ra A :S; ^ ^ ® 

B|! ■f\i '4<- (Uelambre) fU (M^-rhain) ^ fl o W:?- ff& fP iK ^ jfilili W W W 

iifeftffl r^eA= 1810 

1/334, 

^et!j I lE-PEi]!^ 5 130 740 

fr'io Km 

pf]. '’jftsy r istftffinexMi^# To 4='E®E^iiiK,5nsfta<j:^^ 

Jf. iS ^ BT >H A 31:6^3 E is AIH rfP ft iU 6 !j 0 

# W )l!ft « @ Eil S Pti 1^ A ]n # # iKiJ tt ^ It ?«I ^ tHJ at ]s ^ 


® &S I A-fil(toi 6 e)#<J-!if ].« 49 ^. -Wa 

@ i *K = i.95 * = 6^K 4.25 






(p'ATflij;wa«* <p. 


w: ££. m a fife ff j M s!ij *• 'p M fift. w Si ti am t;j w m # ;2 

Maskelyne, 1732 - 1811) 

fr;M®flP(Perthshire)W -14? 5K * iHj dl fiff W jffi M ( f?) 9).f#fjr*^ 

fi &<j ^ ^..., tt ^5? r^: 11 i &ti it d b «)■ ® fi M a feff fV- M i'i Jife .t, m it 

T-^ftfeffli;}^i)!m6^:^s^#awitii^te^o 

fife tea ai X-M ti feff S') ^ ^ T tij M sfe m m ai S') ^ f t ^, flu # 

S-54''.6^^K^f42".94. flferrW3iM^|im6^J^)f- n".6M.^ir;tj 

^jfeftfeXiKiJ r iteijm 

^X/J', ft iii feif itiH M sy W ^ IX 6^J ^, "Ifr lit Efi F tl fN ift f# SIJ )l¥ 
# JP ^ M fK lU M ^ i® eti JS Xi its ^ S &5 - ^. ifl iS-ift 

BP Llj # W -/h 0] M . til at ^ 5 i X ft: tl. :^ - X ffi tl 

iiE at Sfe f* &U ^ ® It ft ^ Hf X. iS # ifi flfl Sfe ^ ^ f§ ^ Iff W A M ^ 
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J'- 


l7.±paW8gS 


ft? ,'ll :tc W ^ “ tb W/J' m «". m ;a >1£ # Ji 1C W K Iff, in 
m ^ ^ Itf4’■ fi^J ta ffl, ^ ^ iS iSi PP m ^ iS itli ^ ;k m lnl &^J m S. Ifii W 
itk-1: fiff ffl M R IS aa T->i<: ijiE ^ 1 i /T^ •£: 

A- m W Jlk Jf 4i i; Pn ;£ I'nl 9?j m . Jl^ '^J iS ife SR H-t K H I >f< m tfl- M i^- i£ itk 

If h^ff/fiw/jt^tftrsil^'^m A, 

4:1$) 1'^ . yJc ^ A 4 -1 :*e 3: ft, n m Jf ^ fll 'lA T ft<J P't (!« A 

■W 'b'. jA tl^ HfeJ# (\'l f:l 4 ^ N m ft ^ f® T - ^ M t r M M 
-T fyM m f jw'.* ittjiititjii• n s;wts 
Hi fj M M ff 4 fi l^ li t' 9'J Iff i ^. 4' A >J A 'ti f t, fr W i: fsn M Itf' ^ M- 
nl W ffl fAff fltJ )lWf5i'J ')< Iff fR].. A X ^ ^ 'I' tB A Plf fJ t’ iS!') i' A 

>j ^ r-f • A. If A jfg A m 4 ^ iff?tt. ifS ^ ^ ifl 4-4 as ¥. fiff Bd 


t^ji#;:fft#fjAVA'a'A;«ffl-T-tlfftt7M[fffe^S}.4 i?-tj isttt 

4 9",5.e,tlJK(Muralcli)=f 1704 if-im 

I0",f|jttttf^ f 1719 10".5,f4A#^T 1751 ^t# 10".2. 

§I3)(I?I 10)ifJt?f!}fJ. 1761 fll 1769 

HUlfMUIM. if^X4^^4Vii!ifff^Tfg^.4ilif£;li^4'9<Jas 
ffi R jy ll± ^ Jill A,-ffi-m S # fr s ^ p f) sc ^ 4 STSfJ'W (5b T t# iij ;4 

St) ^ A ^ ff S5 xi^ fi ^ f# M il'l fl 4 f , H m ^ IS f€ 4 fiu M »j fJ i|5 # ^ 
%a ^ 1761 ^-i^^neft^etj^^Ef: 7".5 sy iO".5,iff8:)S:tSA. X- 
X^^SSr^A.tm-f l769 ip&tl^HSiiilt#iy--f-EfiT-fit3ffeffi.A 




17 


8'-5 ^ s'-s 

BtAfnwa*o 
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S 10 

^M( t')® H WH^<S.i*.JlfefS(£')±&5 P,.Pi S5,«|3lS'J® 
M.#5[Lt:tsfeffia*e±e<] i3 

J&. /*, V/*, A , out iU /’iS/’j ft;ilP* PJ\ 

1874 i5 1882 iF,;*;jt"#'^ 

it 3i - a Ell i'H] ¥. fi fr i't tt ii * ft<j 0 w m im ^*4. w »i # n Ja f r ss m 

ISifa. 1786 M 1815 .5t 8". 86:5: No 

Sg;8".57. PJ^’T- 1824-ff-„ 19 Itt&i l.^Jtf] 
gsrtgft<j!ia((ft,jt-ij]ittjfajitfe^;fcPHrH-]fltKi^:i i.55iL~r-^,tm^ 
£Hj?&fSL<:T 350 7r=P;t;o 

4^ 2^ f4^ ;j'^'ii sy IK ^ ^ 5^.a iA 0^ XM m #0 ® M gff ^ 

^. ?)c If] f«^^fJ &4. M iSm m (Clairaut, 1713 - 1765}, ® 

m 4^ (1)■ Alemlxrrt. 1717 - 1783).^it&S9 P (I^grange, 1736 ~ 
1813) >4itWtt»i(Up!ac'*, 1749 - 1827) Poisson, 1781 - 1840), 

^4#(Cauchy. 1789 - 1857) fP ^ ^ K^lfe ( Euler, 1707 - 1783)-^ i^»T 
(Gauss, 1777 - 1855)o 

thft^o 






W H®f?£ 0 *ai«ii51# 

^ 46 ^ ^ A FB ^ ?a ® fts ^ ]»i*.-e n ^ ^ a ffi ^ w $ 

ft, M lil«-K a* »! rt A ra » * «6 xtia« M« 



ik.mmm»*ra 

*f0fiia^il!^M^^*S«.*ffifi*«6OOOK.'^»-6«*»* 1 500-2 000 

7j K.»tt«$Ji*!Bl6*w**.S*iBtt-£.'^±«tt*» loo:^ -1 ooo:ff 

a*AH±^S*^* 

j»fii^d<is^,asA&ioo^:?K. s«gb i998#i£iHnAnafl:ESffiir 

i799Mi825^^m*®,t|-WEA»:2:^» aap^swawa# 
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- IS iC il, 3^ * IS ii f>V: ffl #y 0^ js ^ ± iff J R /L M 

^ 1^ fi m. i 11 fi'o a'?s ^ e se ^® it )S M ^ <-1: ffl >t!i [g fr^) 

'ii>j ..-.'j'rAm'PM.n mn 

ii'X<(■ /f:T±a&U#il¥Ifn'i^. nin ig11 i-l 
ife it ■ ■ m * tT a {;y ij ^> ± i«) M) M fi<) ti :fr ® jt:. iJ M 

>j iW. H >J ^ Bf] iS ^ lie f4^ W IS W, w 3|e if 'E fn 

it m .'i I fi^j. t: If 1 «ie ijSt r mit a- m m ts a m w m ." w fi wi sic is 

# sf sa - it w iS r i: PI 1 ^ &^j rs -ft ^ a to- -n .. n n n m ® f ti ^^lI i i-1=»: 
iS'A.m'i rx4{i%m}n^Li£rsiiMm;f^xmim i9 

y- 1796 

tsm.Mtf7M;''.[^J''RiiJ^:UA tSli^tSHir APn^.ifeiilSIW-' 
^ [■ fiy iSi. tic !!fi ji: t (PiJ . A Pf I fc u m T -1 ISi (ift &^J M A, ii Jil A m m 

t;t i? A u A A w E »; st( ip; fig !¥ , Bj S: a ^5 A iit: ‘ w It a n- m m 

M t a. ffr muy pm nmmn 


i9,^IS?P/J'tfSWSS5 

ii AKiSitli-SA^tAiTMfi0H^SAWttW.:4iiA^lt,W!TnA^ 
ti® AffJitSJ. 

18 1772 

E- B.»dfi. 1747 - 1826)K ^ 7 ^Sir (J• D. 






m 11 




® ^i^^t0.4*0.3x2'.yv^ft»E.n)®K*l0.1.2,3,4,5.6, -14® 
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!KII» 

sKSJta 

^XM 

0.4 

0.39 

4S 

0.7 

0.72 

iteSi 

1.0 

1.00 


1.6 

1.52 

— 

2.8 

— 


5.2 

5.20 

±.« 

10.0 

9.54 


19.6 

19,18 


^;f^{iB'jfyM(7X,^.itk.^.^,+.)i^fiE;33tt<jo 

e A ^ 11^ m W ^ W (f 14: (t^-x ic fs!i * • iK 4 [ fill fKi ¥ a a iS 

§23)]4 1781 4f^T-4t^Aft^)^SPJi.Bi;^ia?E 

i!,-[-U 4 A in Sfc [-U >J ± M ^ A PH 5f. W ^, ffn Be ^i; ifl ii ^ ;t ^-h if W 

$$fa)C-7T-E.AHi'f' ■#firF?£.iE^tlltfef^it|Art^)(WM,.®.-'F nsi 4 

3 ;^ 13 U .4W4l^MS:Bil 

M f >/. W, 4 -gf 'E 4i #'!' ^ Jik iE 4- a 1Si[ ^ S M. E A i& m fa 4! so ii 

,e. fa %'liK 51;. fife ^ T-lte ^ 4 *fi it ^ 1^ ^n 4 ISl M iii, Sli A :a 4 |if A 

W;¥^±;&lTM,tftrA^lS¥.. 19 

S SI! 0-f U IE, iis ^ ^ic 

m ^ r - 4 K 3^ fl<; fi ^ S f# ■ 7X M lit M A i M #|! f# fJ T ^ 4 &!; 

AA¥l>f.6^Kis£S-ft'- -4^ 

KSifBeo 

ii-Eii!iS65tfM, fifefn:^fa^^4a^fit*jft^jff'fi^,-fi.tA^'i6^ 
:^;S;#^i£3E?F(G.Piazzi,1746- 1826)4 1801 4 1 ^ 1 Hfpl^ASlft 

|iflTMWAPH:tl'^6'j4i^86^*2.77,^ii&ISi^SffmHi)<J 2.8 S|!4l!t 





IMfi 18U2 ¥^^S^:5C^^M^W»r(Olbers,1758 ~ 184())Xitai 

i804 ^ iso? 

ipxwA?Ei^-E^¥.^ic5'jw0t7M. p/riua^ i9WiE^m^mmn 

tt# M 0 H ■£ in W f-fi m/j', M A ai\ m " f t7 M ", 4 lii ija'b-Ii1 

:S5y i9lti:^i'^a?5^)}ijS5/h'f-TMAi 

A^Bi’(mpq^ §29)o 
2o.!®iM&^^ija 

m^ 1781 
'H 1781 m 1821 

'fr-sc ffi. Ji 4< ^fi^i 1^. W ^ M ?; (t<J )«4 i'l M iW ^. it S rti T-ri a ^ 

jt-fj s BA;f ^ ftti X-^ 1 'A «f] ta 4ti. 

^i#A^An 

Bff 5fe W ia 4(1 fiSi T ^ #i Sij M M, ■fll IS ijli ?il'E ffi S Kl H M J P X « 

Wi^fc A A A Sn SI) ^ 4/j M, 40 M m )fil M fnl M. 

iiIJ4?E 1844 M ^845 ^^ifi^i^WaAX^mIal0^# ri£1'.Tf^.- 

-^»r(J.C.Ada.ns, 1819- 1892),^-•a*El 
|gAX^W©]5gII|5(U.J.J.L« Vemer,1811 - 1877)„ 

fj Rit fi ^ ^ A i a It a # M. fv-T - ?y a A 

1846 ^8/131 n 

x^i^H4'^aiasrrSFbii^/#A&ti«(iii/a^. ;Li'Mfi^o:^;s,i846 
-A9B 25 H,iX0tTM^6^MtiH^AIf;WAjC#^iJO^{j.G.Galle) 

aSSff1f@-ii3^ipfit^MAMSM.#iyS#S0/iWiiEgC,^l® 



{T)w&£aAk±ttTW^:B[ii.5t3iiv>s:En. wia#— 

|g<nJ9f53liitW1fS*Wa5^:t^W— 1"Ai4^W{Sf«-%A'Jsa*«?F 






1# ^C itk - T, [sT # i+^ N 0=t *153 1-^ m tli, jR 

#„ 1846 ¥-S^-?^^iim(J.Challis)i£?[-:Sij^^3i:ffffl H 

h S ft^J 0^ fS, fl M m ft<J m ^u JP-TR iHl )(!a M ti ^ T c ® 

;*e 3$^ :/3- 3^ A fi^ ^ 4^ ^ it S1^ 0^) ^ ^ -S )R flU Ell 

i£{iin^i£ii?^-E|]iiEfl^iS), .n^~SX}L&^ 

2i.^Ka^ait^7Ks&^js^ 


i7iHi 18 

i£ ft ii * N11'# 3iii A A '4i An >i is tf 6^) it # S A-ft A :it 

JA i8tfttdJtitrf,Afi'ie^Siim?«l^ittft3 + ^ji!fitiX'}!itr!ff)fArtH'i 
fig la’-4 ife 04 )«ti . R lib P^r 1? m i# IS Jj; ^ M, f1^ ifi ^ 0V ti£ iE . 
itHit \i\'i^m r ■#^,i749 #4t!i^li^419iiif'J^fr= ftS 

l753 4^i^HA.i;^'^Si^3|i4N(Tobias Mayer. 1723 ~ 1762)Xtfi® 

J>^Jif!it hfi',ateip|':t6<J)ISi820 
It ^ i# £ii, :^ ^ :fe W itfi Jfe W ^iE # IS |g fi it it ^ W i1 ft *, T-^ ^ 

^iS ft 6^1 JSi it Sf'3^ f4 Iff fS ^ >R , 5t tl El^ 115 ii A E a; ( Damoiseau }, 
mW;tAt'JiWH4tirt(Plaiia).M]aiif'JW*.‘llPiT 1824 ig t832 ¥.it!l 
fnftil.Tftit: l9tittd4^f+iiiNA-5:^^fX^S(Hansen)m^ifti: KA.flllfiti 


® afiaaMA'¥..i'A-i3?-f 55 555 ?^. —»tt 

® i'^irOToni«.«)#.1946,225-Z78 ®'o 



62 / XXf tjt 



»tc¥ 


3 

4c 





^sseTi«iatu^.««¥S»tt>r^TSis^M^apaife.^fi^ 

S-MSttaife@fitJilW^8iiaT 38-0 «)AflPST»iSifeaW 

l^#(i859)-fij4S5lksfe^S;^SJiJiffeWa—-'ha 
j^“A^tM"(Vulcan)„ ftjSflPi30llftll'e«ttiI,#fi:t^5T;LlfcS 

0 W H ^ a 1" tt A W ^ W fr a A*. 3f£ a sn «tB a. S ttt # ^ 

iikfl5A:scxf^#^ija#Tni-;L^.5iaA*.*awA#aii'eo® 


287(1953)±. 




18 


I. trOil ^ 


22.$feiE^ 


18 

fii[ ^ ^ Jle J0ij ffi. IfeiJ E r ‘ M ^ = 

^ i: ffi iJ£ il E Wf fl] it& &<j ^ fiE W JS, 18 til ffl t Jfi ft^ A G ^ fJfj l^ 


('niomus Wright, I711 ~ 1786),^ES flit AW# ^i®?8 (Immanuel Kant, 1724 - 
l8W)^Pfet^6il%a#^&3a^K(J.Lafni>ert,l728 ~ l777)o ji;r£AA#C}4A 

< ^ W ^ i® it) A $ it ife T IS flii at ^. itfe i'it IE S §S A % 61) ^ 

®liinWJ¥.itff^®f^.Aft:aiuai^6^#^ffi^6Ho 

M A [^ 9<J ^ » SC ^, ife iS S A ± gff ^ fin M IS fiK -1-m JiS ¥ fin iS ^ ^ 6U 


® flS»¥:«»r«t®a(E.Swedenborg, 1688 - 1772)MIftlB . W^PSffi M =B< B 

Principia renim Najuralium .172J - 1734)^^ ft « 
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ffl 12 

^ ra till j “ »a 1 ^ M «ff a w js ® ffi ffi 

sK«-t:^ifi] hs.ttssi, 
tSAffilftMtS.*PP'M#|S]WtE«RLM 

^ fi 4i is ® 4 fttf w m &f] E 4 « a, 115^ ^ M rKi ^ r« i^ s i$ 

M a ^ iA U S 6^1 $ r^l M #, Ifi.-£!' 0 ^ ^ iB ^ 6<J ?e, ^P M is 


® «f5] *( Galaxy )M. SIS'? Galaxia»( «?6I) ffli* , W MS Jl * . iraMJaj 

(Milky Way)ft}f«fgm4A« tS'?#ffiW^'h«fio 
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l6^A¥o •EfPEW20 3^Jt¥tt>^»«ffe««S^**. 


w .a—ejasRffWf^fi : iisffiiffltt 

fi[»rJraKiW^SMS51S«i(aiH# § 18)o 
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ffTHE 

«±^rw-r*MB3 M35.wiaw^^/hMa. 


wa^o @:^f;fcpB:^-ses,«S'j«iaa-#.jpg6-^+'C.'M^To 





M X-i ^ ± W - a *: is #Jfl fig ^ |!S S ^, t; ^'^ iE W «|J 


23.^* •i^Sk:?‘^( William Herschel,1738 ~ 1822) 

¥ d M a -IS fr M M tf ¥■ iQ IS A N f¥ 1 f M ^ ^ ^7= f¥j ®) i(fi A. S£ 

Lifi iritis A :!Cl^[)ij€'J 

ii^A. 

iSIS. ^aT^^T^t^^£f^<]A!)!5(^uri.it!iT 1776 

15 M ;|^), ffl ■£ ¥ ilk fi if A &<m 
ii, lii ilkfl^J !5tJ ^ 5^* itt (Caroline Herachel ,1750 - 1848) ift it fHjilkf• c 
0e^ltiii^^JiE(Kj)l!ili«JM,flkT- 1781 ip ai T A ii M .= 

AW(l787)^n-(¥^^«e 12 5it(1789)[WAS!!tija 

6^,ni5 50lI¥)ffrfPftl9i)o 

§29). Arfi]5^%:t Afiil 

^ SE, ;gr iS m M A A &k ?£ fi] d o 

ftk^ii^-tiiifik^ -'t'&m.J- 1783 ^ 

ffus^jai'&mT i7i8^gcsejiiitsa6kiifT.¥^i^^^T- i748 #^,0id 
^F-T 176! ir-,?c^jtlii+HS6kmia#^&6SA|iy6iJgi7fUiI®flkS 
if ^ftk ^ Si . If; 3U iK a: ^ fi| ffl - ^ ^ S fit! S if A ^ # A ra 6k ii ^. 




0 
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a a ) ] , if& b;i ii ^ ii ^j, ■£ flm ^ ^.t fig w - sic M r-j. 

x^a;lliMfig^^T9gff^fil0F3^,®^#^t« 
ti)rr;(ciEt3^-i^<*ifi]iUai®*i^jj^t^eg^rBi:s^j= ftktte: 

Is S.^ttS italic in ltff^tIMifeJi;ii;ffi. s i 
Efi fs M IS ^:-e If j ft ;fe ft t? in fig M ^ SIS # ft s §fi. * ffi 

tiift-#is^(A-rffn?fefiff5K#fig*-[fi]ffii£)^^ftspi.Mo 
:t+Xlga:lcmil»±fig, IF4Pftin^)^^?f Ritk^fig/^ S isflSP^o" 

27 *^afig^it(Efificg^?smai)ifn 

1)Dl-:ii£g?,11iifi3i^^6g^>rr.*ai^:rais?fjagftifiIlg#S;1illM X MSft 

jfifig^i'H].ijBH4-fB'J:gflg«!cfSffl^^5'i io“.^»*-^ffl'-^4ffig^ 
m<, i;:Pnit§l)^|[K]:i:y^.i:figii-,'^NM[^^(® i3)o 



ffl B *(Bfi<ja^f(W.»»:?.1783) 

S i! i: K x.I«•• [fi] .5^ ■’ft $ M E ft ie ?l] * SC ft ^ « 

± fft «121 ft 0Q ft ft fti 1. M m is ^ ft C R fttsj ,^C ft. ft « S 

iiW-®i^'i£.^ai837 §27)®ffliEi8 

S _& f 6 4 A ilf M fig *'?i-. ^ T-iE ge T iS - W” is 5ti c 

IE i!fi eg IB gi T m ^ ft » ± fig Sc ®r. ffi 0^ itk ^ ^ft s'j fig tf a - # 

is §fi, ^ tfi, n 6 $ T ^ S-eg A ffi eg ® ifi, hT- 0j A ra fn ^'j fig ti M - # 
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KD.'EMfiSiW'hfeT i650 ^-®^.l-tllftJ:SH, 

tttS 4-4/L®m, ^#sm^ a A^;j ^^^ {J. Michell) a-:;« fij« a 6<j 
H-5 w s 101K) fffe: ^ Ki ® A is ^ i£ fg ift M ^ fit!, IS lit s; a 

&<Jo 1782 ^fitfe^^JT-A^^' 260 )(=fffiW5Ra^.K+ 227 
sew. f(6A 1784 ipTiJ^'W^rAiRM^+W^jKM 284 JA 

# 14 ); 4 jR a A ® * 0 ^ fill fil Fti ?ff w K «S! a £ 5 te w Bfr 
WAA^'^M*1feasW“tRMWm^A 

m is, - m »J iK i£. is a. i1: jfi M ;^A ^# W ii!3 ft ® 5T lit 1!^ ifi a 

®jKaw+0=i'H4s. #s):4SL^a4®miHaw^aM.Rrj8:^i^ 1802 

ifnmfo 

M A w ts ^f^ }g jfi. m IS iA i iA ilk w se isi 4 && lu SE. M w fill M 

1804 ilk s ^ m ii - s se. ift HU A ^ liS « M 3J; * ^ 0 w “ Jt 

^wffi”,]fiisftji:4F.W'^M)isiffi‘’.'eini^4ia]wn Ai^'Einfltia 
14). 

i^:g:--Amm^W«ai.WA4!iifc0lWifi.H^A‘0iW?!A^i#SW 
*“ 4 4" W, M-it Jit t-U 0tr a Si 4 A 06 ^ ft A W ^4:^ 4 i ffi Hi ^ 

WsSf^ft^ttk^-iliaWlsa^a-^ft^EfCo )ifiAS:^W-AiaM. 
0AAin»Ti^AW^i.Wji4;atffl5iJErAWSf.Si= Diin^yi 
^ ^ fij 20 IS: ^. A It W ^ A ^ M^ ^ 06 i!^ ^ w M is ^ N (^ 
A#§44, §45)c 

-^fttgwseifi!ixf^t5^ftftiiM^wr^@i-.0,8Piik 
WlAAS,gi!&M^^ie«)iAS WftXi^,fi#Witii[S'JT 1785 
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S 14 

I?1: ^ {4! SI * ^ W-ft'^ K<« * W « «! ffl, 4T lil M'ki ff ] >ife 
P] M a Tr W W ffi il til ifi is ^. i fii t# il m,. 

iimW'AiMfl'JKSiJftffi B Msi^T a 

I-... 

¥ fife 5^ ft! Bfj t-I ^ m M ^+ij if: it, ® ^ M ^ 

IM.-, rfi¥^^MfPt:^ 
sy A 4 ^ 1^ *■ [ti] .t iHi , (SJ a): t; ® ia i: Pfi i£ ^ M ?. t'1^ 

&<J A ^j', H SP't X'i tfi«: M ffE ^ - A ff'ill. 4)! ?ft-fe'*'i£ ft^ fit! ta atj 

ttitfeM?.&^lA/^,S:^5t^ 950 #.^^.f?«J iso^fto ilfeWii-'feitW 

# it ll^j M. fill ® i/. iH SiJ T Ilk fi<J ^m ^ M 3<J “ T^ ■ ’ 11^S 

W is. M ®c 4 til Bi3 ei T IK M fttj ® tt Ilk ® $y Pif 5IJ 6^ II g i# 
^, flk .& IS M M ^ ^ * ft “ ^ ^ l5!!l S St ” o 

aj: 4 IS ^ ilk fl e a<j ®i M 0 c ig T 0 li iii Ai A $ w Bt s is tp ft s 
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*«we¥«wMfe* 



Bis WjlK4»«BttBB(l78S) 


iit M^ S S S: # * « S ?P ( Ch. Messier. 1730 - 1817 ) tf) a W, i If 

jiJ|®c52|cAMjKSi.gAiS^T3t£Mas«S:fcWitJP. 
a-^aswa^Bm!W#(?sra#§3o).^fe*ia«H^«■)t^fA^'t^ws 
E®i<^*BlS6W»a,fiTaie^Tfl!l«a»4>««t«#WM5 103 
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1781 ¥fJ^<feWSE^6 

wi.k^^3j-«r^#*awsasifi«‘M«®<^we8feW5»:aano 





in sa & ^ it 5i ^ ^ ^ ft;! ® s w. ® '2 ® ^+0 iw]. pt 6<j 

Iff ^ ^ rr. ^ ^ ^ IS ^ ^h 6^) S s. M il ^p in K M ^ ^ to ;fa ^ 6^ 

m ft ?g ti ;5-gff ® 5^ &i) A IE 4 s m ft, M fa w E SI] T. 
ftftife^Efl 6^J iil?. S, iiSC T iffe^^/J Si] JjL0. 

s^si)[si$fe. 1791 

2 500 ^aS,:^ajfta^e^i4^MiAS^:fSti 
ft j^ s<j, ^. M s ^ ii i«! a ^ ft ^;f i!£ fti SIS ^ |!ir la ifD Ji^ iK Si). 

flifeW.XfliAiiftef j'tH:Si^iMiSi)iT^.^5i]^ftaftja^j,fa'fri^ifl 


24.l<J$0-#|};:ft(John Hfisniel,I792 ~ 1871} 

1816ft:g^J^-#S);;ft 'j- 24^.«S7r-i!ffMWaSi])(SliJ-Xf1^,iift®^ 

Mii-iiHl 78 1820 ^-ftitkfHliClSfiijtl^'K-iliii&J 

I& -i'^tf^6;i£ei]^isfe'S{ui545M^l^).it!iii(®ft^^>&ijxft#|5;^ 

te“ ili ^ M ft ft ^ sf le m (j. South) ^ M ism M. ffi gc 

1827 ^ftSA^EM(Sflvary) 
ft «FIJI ft fli ^ ^ ffifli M so Is ^. E lU ffl «fi [SI ^ II ft<. is ft-t 

fftE^Isij .^S0ii58 1831 

ftft^^St it softs. i^lH^flOftttmiKmi^Ifili 

ifsy^.jifl.. 

1825 ft*o^*#@;ftfflmsoa;^|gxoiftift^fra®i60Mftit^ rm 

1833 2 306 i^a 
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NGC104 


s«MaW=t5rt.«4'W 525 ^ftffe«jeS6Wo 

1834- 1847 2 000 

^;I^)RS^P 1 700^^Se.^^ 300^Ji*f£38Wo fifeI^Slff90life 

278^Ms^PMa),ffi/h^e^feS5S^244>h^tt:o 

»r^“asas^iU^«tJBS^^WWW-«'M*”o aje.»ffi«ini 





27 408 

ra * I! n^ ftk B g Bfl it Tfc W -fl fi^ x>t ^ ®. M a ^ ;l SI M iHf eg 
wMg#^«suwit«o 


§42). 

S (If M ^ M |Hl, ^ i 7 -'-t ^ £t^, as )&#. - - 5ft 

itSfiM>j 4^ffi,i8 2 -^.SiJ 19 

Y-HI837 ff-12 

%■ 1838ip 1 

#i0:ifl!'Uflw^.jiS!)!MiI'*;mJu3SiS.i843 

nr^'A r aseii^iEAfniitfJ^ 


]8 \m\^j.m'p'k'A-km%ii^r, 

^6pi • 4 a <fs «i fi=-i+, "I w fD {til tb tfj M ^ M s sft , 




{iilS^i'JT 2 300 '^¥K.,&^t!a7 7 :^fi 
?BJ 7-ffij 7 tfi a A ^ ^. lE ill t-H X fr M A 5; ^,'E ;g m M m W * 

2p S<J, ^ 65 ¥• ffil7" U e-W ®f ?S ^ M Ad !S T a 7 S it fH)« fiH4 (m 


§43). 

^ Ht 4 W. ir-a N * ili G, te ^ r A :S; M, {& ^ ^1 ¥ 7 
{fe^£^^iimrT?Riifi5!fttM^ii4&5mft^r'iEiJX{po ^ rx )847 ^iii 
flSTte4ifiT-^.aAfrf):&'J€W?S'&^i'h,{te^7 1864 
*■5 079 'hMXeAMA^.ftk^^i^T-Xfe'S- 1 


<D t] fiS‘JSc^^7'BfP#^!ll.Sia^i:7#^5:16#teSl3 W^' No.281 

(l952).SSJ'ESi4 -EfcMlSlral5«MB^«4lit(»-fc«§49), 
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^ ^ ^ M T - ^ r iH; M ^. iffi ^ ^/h/J' et; ffl 

riT fct M, ffl ^if a m ^ !S ±p M'F i! p ^ :a: ^ ^ IT s s ^ ^ ffl 6^ 

fl!i Is « i I ^'1 :i «-K-ft<j i+^, ?f e? T to: S 31: ^ ± ^ 


25. J?1 S ^ (F. W. Bessel ,1784- 1846) 

7t m 4: 26 5^ iKl {P #• H'l »J BP ?■+ ft l€ t& :S (KCiiigsberg) 3t ^ ^ 

i^(2i ^fl^-iiiiBPf'iiffld i6O7iF-i-U3fc&g^aii0i.i;sfH-»j’»;ti!^3MM^n 

iS).fllift J: M I; f\'- Kl TII:;fc. 

ft ini vx rj rj )iii}.x:x^-M. X't T-«fiij ita i&i X fli r m fti ^ , 

r «&« 9'j m !(ft ^ ^'K -f j ^ - m 4)j fa )t n- ^ ^ im pu tie x. rr w x; 

ir. M ® ffi, M till {5^ fij ■£ ))£ ani 17. ^-If W # A S fil 1 m Jffl'J m n 

w 3^ ^)< r li - X ,-e iT ft Fy-«p;f ^ fitiii iS ^ X s 

M-3e,ft!i r i8i8^Fftft r 3 iiimjAmni^Mnnn i76oif-&ti#5> 

ms&tifeg. i^AffiA[)^xn;f^teij:^iA#r 12 ¥(1821 - 1833),ft 
aiWlBHUif^T 76 000 

63 ooo:^?ji!MCil3^#= li-AXft llfeWSil?'Wf:^. 

^^;A^wr^£( §27). 

A1$ IS A m 5 T to g. 1* li^ to a ft<J 4fe X=t 9!il ft ft<j S a, S ^ ^ UK l-U a 
^ A, ill ^ ^ t- ¥ A R # ^ Pt a S ft ff ^ M to S m ^ N M 

M ft &'j ft fi./tk ^ ffe PA ^ ft?; s ft ft *1iS fi^ ^ ^ ftt ife ft W M in 

vxtm. 

tia-^fttoA6^Slt(?gSft §32)]PlffPJiaft?jftBto(heIiomeier). XX 
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^ ^ S it it 4 tl M * ff W ® H 
[i3. t-se M-i# fij sK ift, It ® s e«] it M =£:■ 

a «i a. ^ ST-111 Bt SI s iS ^ IS: it ot) M. 

f-^ i8i2a.iis^a:ispj^mm 6i 4 

25"&5 

r .2 SlJ li! Bt IS it ;fe s 

W?EaS5!lia. flliTEiiT^Xf^ hi^fija 

mfi^MMm-^i^xis,M'ir isas^r -12 

1840 a m M siij n n tj ss {s B 0". 35 . ht 

fcniit-^iTt 

m W'it [ST; ifi i(-4 ife Mia O^J - !t^). ^ 
P: M ftU Ifg ^ in IS A >1? r ! - 0 S A 4 
(H«iiijerson}t^ . 3^ — ®i M-A ^ 1^ a M , 

w ^ Hi ?r -1'm-s^ i® s s*^ Ji 


Sl6 

Jfef^ffltiS til i'l isS) 
?|J f; Bi , - ?5 ifi Si /I A S 

MMMMTrUW. £,/l|(^Mi# 
ft E, B't)^^m £2/l2(^it!iI# 

a fijUi).?: 


5?fc;Si®W“t^ilLM’’Mi¥4A a-lt 1834 
a. f !fe It it 6iJ tl M a &i] t# i') * in ife Uf 
a (H) fi A &4] i(Pi t»ij. ® ilk/i siJ A ® a w i 

17); 1840 

a ftfe St T rig-M A (/t A ^ a a) Hi i# i'J 10 

|Hj fiij it. it ^3 ii it; m ^ ft K) is fflin s iu 

BM-f- 1844 


it-E0 a iW M IS it-S ^ it i& in N ii ^ M It IS 6t It ts it 


® ii»£«RiaftMJl«Siij;®.SE4-W««fi0.30o 








*,«r.®^eJfe^a3e^#^sdffiA^^ttsWo ffc?ETct®,« issi 

IS ^ fi St» » a A A ^ IS tfc «(c. A. J. Peter*, 1806 - 1882 ) Ira 1^:^ ef 

±is^T= asittAstaws^* 

KW«A#Je.T,S5EAJillSA^^^fiE^(Alv«n dark,1832 - 

18^)o f^bTl862¥0®-'^&Sa^J^JiaAWl8 3^-tPeMfta. 
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i 1850 


f^l860 

Auwere)^ ^ M ^ JS!Iff 0 , X 

r^'iv 1 S'7A 

1862 ^ EP iA # m-H X { m s ^I^ ffs 

\M y lo /u 

Ig r. M X ^ m a'J M ) (Ij ^ ^ W §f ?E . 

1 Wl880 

PJ ^ T it SK ^ A «T E S 6<J ffff. it ® 

1890 A 

mMA6<J#MillX i892 ^?E®if- 

^1900 

&5 it ffi .1: rt] le A ( Schaeberle) .1 

r^ 1910 

A A 90 M nt S A &<J) ^. 

^J1920 

i2(«jX|ifffl*'A?6ftmM 

\f 1930 

Hit fr iW Bt« . tl H1^ M , tH ^ 1 ^ 

1940^ 

Ainii Af)^ A®, mu e-T^sij. 

^1950 

26. »f ^ # 4ft (W. Stmv« ,1794- 1864) 



m 17 %»fia^ai'Rst»iis') 

iS J4 m ^ Sd # jfi fSl S ft IXS ii ,'b'§ 5b itfe ifi M ffi 


f&mm&-^,\i\iiii£i^i:xjs^i^inMmm^m,^B] i9 ut^.rri'm 
MP^^®Tife±@:^.l897 40?e-t{l ^)pe6tl 


m ^ ft a fW (X tg, ji=f ^ 5ii 4 fs^ r ffi ^ &b si'J it 1 ®. 

^8E, AMaxife. 
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ft 1825 M 1827 15«>f^T-»iS3c»« 

iH,flfe»!*T i2:)5'»iM.?fajeS8T 2200*»f5tSo fteT:*»T 10 

¥WX*,4*Fffe*ft^i*M3RM«T«l«W»!».jiX'f^W^:ST 



««sdj^jtft2S4a«asn£«aB« 
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1837 3 112 

M m ^ b!^ a ^ & :S w Js, E& T ife a^ M * ii sy ffl ^ 6^ ^s 

i84o^ft!irfi i834 m 

1837 ^r-rHTaWf5M@f}i,‘iie^]M^::@.0".26,fl!Sil^l^iA[^S[ffl(0''.l3)^fi 

<S (Sfm n-1? R A Jt M f?-K. p:ff A 3t ft tit S m iV Ji - ttt @f !^, 

-it tyMft^j. H fifi^j 'mu4i n fy w.%. i'k w >j®ini it^it k 

.hf1;:Jc[iMft<H‘t'i^:,RM'£'iiiffi6'JKJ^®^N't;tf1--;T1Efff««ciiiidc> W 
J!i if ] ® M jfi a^I Sf l£ iiK'VHtfc 6^ ^ # W* 4'W —3|j ^ atl in fi. 

«Si )ffi ■ m ft- ^ tit ¥ Ifi H iik # ite ;tm M W X fl:. -ffe ^^^ Sy ^te fK) J L ^ 

ll^t-itiiti'ft-^t(Otio Siravc.1819 ~ I9O5)WfiJfail.i®^3^f!ff^.0:)flAirr 

1861 if-ftkSf-AftKfi'JH4^.ji]ft!l6^JL^I5f£^KfT:.. 
ft 5? 6tJ A :3; ^. M ® f1^ iH A fi9 S se,»; j 6 T i4 ^ $ If-ai; m M, 
y# gy s ? h ?t ftk 5£ ^ M afj M. 


27.P«I^SM^^(Argelander,1799- 1875) 

182 O¥fg 0 rKS 

^):6^]3!IT-o 1823 ^n««i;^|!nrt«(Abo)Ait^(fj^-fe,1827 
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®e W ;fc ra 6^ # . M a ^ ffi #■. oT ^ W ga ^ ilK ifl ^ i n i.:i PM W, fife T 

1837 ^fI4f-^a^MW^,0f1E®WIJls4^S l-A1't!nS 390l'a 

^ A (1840), ft • ^ ^ tk # SIJ ta 1^ W ^ ife c 

m *ffi pelts sa ^ iir; S4 « a A A ^ a A ^ ^ ft 6^j. ft la T 

t A fitJ M «, ^ IJM S<I H A. M-] W 6ti ^ ^:S i® ii P:i in aff ft ep a (Hj- 
^25¥^t?.e.wxfi:a.tfefinffl io)i^pt56nM'syftit^ 
rjb-f-Eif^/ri^xRiitt#sjsntia,.&^tM5£T 32.4:^^f^s 
wfisftAitjsnsjSo i^J9!ffiA6nxtt;x i863 ¥fttu,iKftw«w 

(iS.S.tS Aa^)( Bt>nn«r £»urc/i/nus«mng. B.D.)c iiMfflfifetS 

324 ooo!iia&nfi®.^^-i'aia.iaAA5:^^ 
ap.j;-AAfcn^jRiaii^Msii£.®AA^ffi;Epp^tssa®^r: 

N ts la M a ^ ft i£ ft it ^ ^ a ns an s 5Hi (fl./>. en M fij 

(Schanl'el(i.l828 ~ 1891 B. Z>. 6n Xft h'g ^ T tS Afitl A . 1875 

[oIl^'AS:^. tE 1875 M 1884 ^#)S-i-^r^.)^l5^^^®t®) 13.3 A 
i®M,ftfiR<lt^5^3iAaS)(Sa<aic/w niirchrrmstemng S.D.),^ 

1886 

?ES'] 1^®;. SMea tiK<?4 EA M^)( Cordoba Durchmustemng ), •& ^ 

58 A'UM.ftnSX 1914^. 

1863 JiT'tssAA^fi^SAjc^'^an^aTfta 
B./>.a«9nai@]xft,sffif!!i®6nas^>’L|<xA^^ii*>(4s- 

Ironomisch^ Gesellsckafl Catalogue A. G. C.)o jiXftffi'&ftmXft 


® C.G.Burwell 

UafUt No.27l(195l)o 








fs,^. 17 ttt^asx^ser Ait^ffi(^fiii® p m)o is 

NWA:2;^4f^f$liM5;!;(j.Coodricke,i764 ~ t786)^je:a!iS5il$S 
(WiT-m S m p a). fiiKie-^IK^^Ka^t^TFrritlitfcS^Ha^ 

i844 ^a 

if i R iH 0<ja M H ^ A 0, PBT gfj ill ^ fa A K A Xit sa $ M. 

fill IS iS-# St; .7? &ti 91. S 0^ - ^ fSi 1 iS, ^ $ M W 3S «75 $ M 

£H]^lSfJllWtbKJiil^AtlimfJ®iilfef1^a#Ei!i!)., lisI1=&BI^B^]<&ti'‘^ 

ii ?i-" ic ?^I] ^ . ?51*^ rs &lj A Jc S ftf-t in »T (Hei B) s fS IS (Pogson) > 

s: 1-U ^ &<J ^ A,'iE M fill '^£ e i:K A tl a A S.&li -1-.1: W ^ 3i; (Ifi 
A1?c§42,?fit^§49).., 


2S.^mm±{Uni Kosse, 1800 - 1867) 


s!i 0 • St; ^ S It« M ^ W p S ftt iij ftfe Slf 3't fi 75 ^ t6 jS fij 6<J 

tarn. tlii^ftkGlgigliirii^lSPIi,SAm6D i20M^p@StiAmiffi 

19 lttiti 4 ’-fi^(lilWAX^if^-^^-'l'fi^^(William PareonsJIJ 

1-3 ^. ft!i ^ A ft*! life •^- 180 II ;|t p ^5 at) ^ S') S A a S 

75 ¥W.fc.i£^Ltt5? i:SA&5(S^753i^^';gaf|)a;et^, 
1845 1850if-rQ]^»ffflftfe&^jfX^S:®l-#®l^EA6<jAf^;BStS;A 


<D 1924 ^P?fS&,W,9S^B?£^SM, 
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;L ^ ^ ii - SB « 3? H ^ #1—^ ^ S; S Sf # e S 5 ( W. LasBell. 
1799- l88O)0flE^.«^5f&®®-® 120 ®?H:n,-tfe 

sa-^awsso {ifteaass^iBaas«^»w«iatt«* 





iitt. 19 , 


ii .km^. 


29.n^H'uwmm 


vi hJL^^i3.i7^a 18 

^ E il ^S ii-'X-®!, ftil fn F;f i± # ^ W; ^ If), ffi ^ s * 11^ 6^J tl Jf. 
tm. 18 [ft*dt^R^t^^^Ey^(J.D«llond,]706 ~ 

1761) 3; 0J] fe tri« W fltr. ¥-«fj/H3 #S riff jS ijK 6<J f« ;k m m^ ^> P 

nJM- PW^g.MSlfi'm^JiyjlTLrt n ttt^C. MtJ^iaCMaraldi)?^: ISttt^d 

^/j. ffp n-: -X M ^11 ^ yi w Hfe ifii [ ■■ -fi- iij - ^ m , ta ifii fit ftk ff i m se t a m 

iiSInrWji 

i'a?c'e:fi<)M!P®.nM.i-uii±MWi«iiM ifM = 

{F?. m - {i jt'H f fte M rt xin M w. ^ }i ^n4 ^ tft a ^ :a; 

gtf-#liS¥'1^^JUJ.SchRiler,1745 - l816)o ffeT 1785 4f-fe#SS:ffelj 

M U i«i n M 65 fi m ;'c ^ 24/h irt. iH ?J iiH 3C i 

Ilj65Xft-SIJIt^fifitt. OJit^?liiyi-T: Klg^J^Tf Sflft!i65-$ 

6& ^ t# fjau ;5, ^ -s w ft s 65 M ^ ^ a ^ --^ 3? s, ii ^ Ik 

(J.H.von Madler,1794- l874)a;^S5::teiStt#. — 4 



i8/j'0to 

lt«IWffi#«ffiJfct^(W.Beer,1797-1850)-^f^,Xt^*flIikMW« 

HI fig M - A «-^ ?E: “ JR K W It« W ^ ffi ^ »'t*. fife ^ ^ «la 5f 

wiaifo 

ftW“4’*AK"WM?|jSi91fta4’fH-A 

a(SAA^^I£^4#(J-SchiDidt.l82S~ lg84);^fijg^{ia^M 
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# M X T ^ ^ M ef ^^ a* ^ ^ ffi « a ie 

25 « ffl a « W ^ ffi a [ S e T »^?^ « ( Lohnnami)-^ JH M X fJ ^ 

^^ 1878^.ia«T 32 856'^^fJ^UJ. WE 
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^ tji Hfl Oj (#sil ^ #) F^i in aa IS ^ fB fi^i i;/h K ^ 1^ It A ^ 

itii ^ M ^ (Hj ^ it, Ftf U M M ^ ^ S W ^ tB ^ A e g W A ta If 

r. iir;ifffes-MiS!Hi^Aina:tsy:)tfegs^Btjiifxtf^t^®a!m@f<s 

1862 10 1864 ^ii^A.®t0PJiiiCS=;iaSiJWlt^-a.hfi^Btfg,® & 

“AUlS^lF.KaiscOtnieSA^Ii^KW.R. Dawes, 1799- 1868)-^^ 
«S^(N.Lockyer.l836 - I920)o if ?U ttilF ^ 

A.Proctor, 1837 - I888)=f 1868 

( Schia[mr.-m) W X It; 7/r M ii, W ^ a ® ^ SI (m £ A § 34}. 

APiIfdXAm»Lii^'haiHi^l!^,Tt: 19 t&lMtB^;tJ|slJl!iM^7E 

m^:. § i9),taM 

40¥rt^?ft?rl|-AS;B(',A^lili^Ni^i2^i¥*To I844 ^f— 
li£f< til« IS ra A tc ^ (Ef # f it (K. L. Hencke, 1793 ~ 1866) U E 

Astraea).1847 ^ A iic Bll R i-h - 0 

{Hebe),^l®A:3;f:i^lgAl^J‘t^#c R S|i 8t W G, S‘J Oil A X # # tfc 

1847 ¥;^glA/i^:^i(J.H. Hind, 1823 - 1895}l9f0(Iris 
^ Flora) 8 5^ , 1850 13 15,1866 ^ 88 , 

1876 ^ 172 ft, 1887 264 g A 

S' ti II tE $ faj ^ tfj &ti'f« a. * M fb A tf M A M S'bMU s^i s ^ ± 

iTmA&'di^“ri. Ai?iAA#^^D:^ffi^s(D.Kirkwood, isis -1895) 


I5 *Pr 
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T 1877 ^fgtiJ/hffSE«MMSIKM.4»*S»it. 

Tfr; M WIC ® fcfc 1® ^ W jt e :^+-IL flf. ■£ E ?? 1ft ^ SI ^IS S, ^ * 



90 / 


{mA$-§39)o 

^ M _li M xai M, A ffl ¥-|f£ ^ BE-t: fl] s s 

■p. ^ if[ pI s tf ±. ff-: ii p ;j ji't A sfe ^ si5 #.'^'lii ^0fl^/- SI t A M. 

m-aa i9titgiAotwj§.wix^BtiK 

i$, ® A M # A 01& ± e. A fn 35 ^ tg n? iR i±i -e j n ^ ® fi<j . ® 

± S :& it - ^1. ^ ft^ ^T M. ji 1^ S'] ? I ® BE ?!!'] # 1^ ^± «, 3t 51^ 

n § i 2 )„ sa 

m M M A di , A iJ iJi ]«[ * - A-i "F-S^I @ A. ^ ^ IE 

iSff#Je)M^]t,E§/^SIAAA'(S®ft±aAA)«tS6]ltiA$^5'jPi) 
# jI s t ^ sii ^ ^ ei A Pi) . fs i(t A a if = 

1850 AH SAX# ^ sit*-#12 ^S( William C.Bond,1789 - I859)ffl 
fr^:ie<Jp^CTA#AX^Pi) 38 
X s a - UK ^ m sij iBj if, ffi ± ffl PA ift M M ji^ ^ 
f, HA^®A^A!Wdia.X.^i^iij3SA]i£Bfi,^I^AX#^#±a 

i7tti;^,SiEtE 19 

mdM)'t^'Z\'^'^ -H^M. fJrU^^-nm Geoige P. Boiui. 1825 - 
i865)ft7AftkX^fiJ[«ft«A#AX^&^&P^Jli=tf^.A 1851 ASIi:±ffi 
a A/j!iM - A i£ ^ Pi) IS . 

iiffilMA 1856 A^HSIi#i#a#^*jS»lA(Jame8 Clerk 
Maxwell, 1831 ~ 1879)iO lit 0f , ■flE^5 fHl tfeXfj3^1 A 1859 A ,-ftiliSiB 

^ W: yj # fl<j ^ ^ iiE pfl ± a ^ A A pg * @ ]^ P<J, ifii ^ A f[ P«J A m # i 
a§g±a,flSA|ilPtlAAM3(i#ffiit^7. 3ta#S|i^^SWM#Wti( 
if # A fi-K ^ M m iSic 0 ^ » A IS P<l ^ S4 o ® 

IS ns W ^ A i-f it A ® )t a P]3 A'g ^ « S H A - iS'SP PH $ 
it.SFiiWAS l^■Hm^UA,G^ArMl^PH^ito S'S l-U S PH S') M 
Sf S W iiE ^ ii # iS i© PHit, lit Ptj-A PA y. A PH $ it, ^ fi-ik A lit ^ ra 


® S:*:Md^JI(Gan)-inede;tcai [n)fitl«#l?!aA3"2"« 

® &@»^S^t(E.Roche)T 1849 <p El SIS fU a-t Sife, teffi W *iW« ± 86 
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a ;§, # H M M-h J| ™ (lapet us) ^ ^ . iK i 

a a f? lie If ] ^ ftf)'1# ia - a , i-u M M7# ?j E M w iit $ c 

§ 19 Pi ,iieini]ii!i.ai^ii:4 
T' 1787=^;^^£XiaWMIS!JlM{lf5l!q^ §23),®s?«ftfe* 1797 ^3 

§ 39)c 


3o.eM^atSMW5E 

18 \159 J 

rx:Jcxf^^ 

fi^ra7^3t'f^^fiM-|#SWSli(Charles Messier, 1730 - 1817)T 1759 

2 \ linM.EiJT 46ift'ta. 8^•^i‘^1kli^JS^ElPi^!tft!!l 

mWffHeiurich Olhere,1758 - 1840)A;^ 

1797 ^FiSf<JI|i.‘ti^-> ltfe6^)XR’^ll7T-&&T 1781 

s isu if-eaASMajsGW)R. 

§ io)±ii[iw,flxfi^eiciSc 
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1997 strife) 


SRa-i^.a4'an‘HttSi^jajtiTiEft. mi 

1959 

^®^(J.F.Encke,179I - l865)){tSa^S:#f^lii 7—1"*^ 
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=^-f!Bf^S;^fe@^S:'^^SE«fr(J.r,.Pans,1761 - 1831):S^^fiff 

m(>^,^vm^mt^^■Y■ 1805 

1822 #:[B]3t5,1822 ¥^SS^R^^thSE,iiKa:T3(i)i^J 

JElifJio 

M ii Bjj ^ s ^ ^ )si m ftt) -1-*r, 1^, 

S iA Sf! anu rr, ® s^L ^ M ^ 0 3t5 (Kl ti=t IP ^ A # ffi., i^ j£ - (J; 

M A ilUL f 1 l^J ii ifi H ,^ (m 44 ), a i ^ 1954 'fp- „ 

Xffi is) , ffi m T A fi' ] W fill m i'l S<J - ^ It 'A-: ^ j5 A W ftD ut ^ ® 

enA.JiJT 19 |U;tEi^j|)E 

li tE fill ^ ji - tit ?F i^:. SJ ia i L-ff-f# PJ T ff # (m A t § 4 8). 

.m .iK !s ffl 91 ^ A. ir-fj'^ ® m s fi aj ^ffi, 1 ^ fn 

Mfl<j Tl¥t9fytMAWiitf^. 1826 ¥llitkfJAfct;Eta(W.BielH,1782 -. 
1856)^91 ■i|^*¥fi[NH.ttlLg&HAR]E^K(Gamhart)}i[i;e91],ftk 
;)tiliiENJtji::fefn 1772,i805 

1832 ipfctJEfftSfi^Amifiyi'J.tgtt 1838 

1845 ^•s-t)cH)i£Si)0'tf^,®^;jii'.?iffreM-f 

# tt ^. m M-id; T “ tt lit ^. A A-X fP t M xiil ai t-^ A W t4;. 

# tA [^ 3|£ 0-t A in SP X ^ tb ;E ^ M ail ^ it Q ej . m 

8 35),s£'±^iaTH^iiX(t§a6ti^^.. 

1811 X&iJ^fi.+,911UlS.^E 19 liilSM, ^ 1835 ^»&®Mfi03ft, 
Afl'JXiSlSiJXit^AMMc 1843 XaiSe-ii!##0J*MH,aAM 




m « V {Fdlier) ■ ■ (19360} 

1936 ¥ 7 25 - 26 a g 23 W 32 0 Bt 34 

« ^ tb BO 9}; it.« fl [S] t'C.'n C . 

^feBnuwj*L,sw^a2.88:^=F?ie,jiwiirj9f5<c«wfijiaM! 

mo Ain-f^iewsswnfe««ai^K£ii^ww3fci8,wttft ista 

a W ^ ;/j ^ * tB«/b. @r lit S «i H ^ St E H: (Babinet) lii! “ § 

aa^wwidwa^o” 

S gfe. - il A lit a a Ji ife i* Rt iil w n S « A ^^ fSI ^b * A <6. 
jdo ^silA^^a^fKswA^fcJt*i«^a,Bl|^ip i803^^EfeH¥'«# 
a«A,«aMA«(I51»*ffi#«Wo -a«i794^«BA^fiaiE 






(Chladni.i756-- 

^^il7 1802 i^i-. 

1833=^ II ^ 12 HM13 

^ ji itfe w. ?E ^ faT fa ¥ ft ^ it js ^in # ial-E ffm - ^ ^ 1^ Hi 5^, 

]799 ¥ 11 n n a^mt 

tftl=^#Sfeft^i^f*<S8(F.von Humboldt, 1769- 1859)XE^5lJ6 UlS^ 

1834 ij 1837 ^)tUaiii7Ji^, 

lit S A, It ^J A .li: ^ m E «lj (J. Qu6telet, 1796 ~ 1874) m i£ 0^ 
10 R^ - ■fliiAfEi2f^MaBiiiSI["^m6liKiHS 

fS A W >J ^ ^ * JEi III! M F^ fKi 1^: ^A, U fsK a X AN fSft *'I? fill M filt a 

E&5mii:^ft. 

{B M S Milfi a 6<] a ®. S'E in I^T a<J ^ ^ ^ tR 65 i2 

^ 5!) S-- ^ fal, 2t-^ Sft til 3fe (^ £ t § 35)» 


^^® ( A . Wilsoi., 1714 - 1786)iA—t A^ T- iS n $& .t-J2liWSE^ , 
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XMSRf 

i883¥u^ 13 B43ia«±«±2iiiaKif?*«a»w.«««A. 
(*«■) 
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I973¥ 12fl 19 

li5JW.«ft42^=f?|ea 

i9tH:«eW4*iH-.3^^-»Aef*iA.o ffeift:AWrtSPW 

tea«^i5«ifeI':4^AKBq±^ 

^a5!gw^w.J9fiusi^aiLe.sfiaaii*?LKt:t#jaTmw 

W(^E#§32,§33). 
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m |Rl, ti »f ^ m^ a ^ >i ft itfe ^ n M M aa 6^ ii , 

§38)o 

± «fj Sft ft Iff] - ^ Ht tty . - f5 « a 15 ??IJ 0 Sffi E-fl: ( H. S. Schwabe. 
i 7 89 ~ 1875} a g Sf ^ ^^ m Bg fft xa ^ ;fc pa, fte p0 «f 

ftilfH-:S:/M!.i'.iit^,A». I826 ^?f^,^^ft 

f[m^w«£S,#^-^^-^^a!7KM^^liiaftfl-^P!^f§.^J^pffic ffe 

43fte?a 

w s stf/Jc i/i ii a 1 T m, m-ftfe @f ffe se sfj ip * - ^ H fi g 65 ^ ^ „ 

itffj i7^6tlii!aiHUJ5.T 1843 ^:Sifi*Paffi±ffrE65ll?65tScg 

^ 1) ¥o ftli0fafli65iS^li^?ftW?l®ailtAfn65iit,^;&5ijr 
A f! 1 )!-t ii ^ S fin ^ ft W , a Jit A s: X # :t S ^ 31.- ® ^ ® s r , 

N ^f-, a A m 6<j 0f ^ It] , X W A til ft: ® ^ ^ fS rw] 65 ^ - II 

'Mm. ^tttf5^t®65itiX.WEi'j(aWtfi^0ie^ia®65^ft(fit!>t]ffi 

ttlf/i5mAil ).^ii 15 ¥:<:A.#SiJiE^ff|Sft(BP®AA'=FH^PlfeM 
-ftjsittflft65$ft. 1851 

(J.I^mom.l805 ~ l879)‘Bl#llfea£SaMA6<J^H$1'SifelSfl^ail-t- 

ftJi?tti]ft6<j'®ft.>Pfl.j^M]ttyA^5& 10 l^^rttmi^tOirEd- 

waitl Sahin.;,1785 ~ 1883)ftPillfeMtf£Sl(^^‘'MIIMPmft5i’tA]IS- 

65ffiS^PS^gA65«^)til:^Sefil-ftMKIlft65^ft,)^SyAi5]& lo 
^P.^E^J^=¥-'ltM]S5yfli§i65t^^i-^®A65^IS.iriift]^»]'t^r^65'f?^- 

a-rii:A:e;jp4^|i]65^^.,A \ii52 ^-'^^'KXIs 
A X # 65 iin 3C, * A jl'm m-t - ft ^ fep 65 ® "6], a ;i ^ A «iil 

65^-A0^9c^>,P3l^'A^:^^65a0e.4'ABJ^fiiiAA^65-A 

|ir65^fto ft^ASP05,]SJ^^^e5ft^-^l^a±P^^;S“Ai^. 

19 Afn65fEf 
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S 18 I750-I950 #*|!Ba}?rtS!?WaBa 
ai a ^ Ij J£ X-31: ^ @E i t-i£ 5 (« 5 +B *'J a) 

^ M H ® X in iA ifi SIJ m ^ fr 0 W @£ 6<I * a 6<] c 

^(R. Wolf. 1816- 1893)%«X:3C'Xiti^'l’-¥«^fi*l—SMM.iaiiSiJttl^i] 
BSiHiXMffi‘J,?'JfcBBifnM-^JWaX-^®W'i^iJS. 1750 

m w 9E i I-'^j w m T w m wij.:«;5 fg im ^ X r ^ ffl, 

ti ffi §t] ft<] - # «i[ (H4 iii “ ^A^ |5t ? ”). ^ * ffl f] it ^ t ^ ¥ 
iA X ife ai'J-. ft^J # # 3|e B [Si ^ [ft ^ fct ^ 0 

itt td &<J M . X R] )(^ H M W SJ “1*3. i)i S?S m ¥ vS, X fn i# ¥I| ^ ^ 

3t sc ^ m . ftk ¥ i# s iJ m X 5fj. ifii a 0t X in B ^ su it ® 6<j 
a-, ?i fil M ^t-S'] &D it ^M N 0-t S ± 0^1, ^ ilo & s X :st I? m ^ ift 

19 25 = 

iR Xfia E6D SS! 0^1 ^ cr-!), l£ ^ X X ^ jlf ^ ¥ ife I® (R. c. Carring- 

ion,1826- 1875)T 1853if 1859 i?#ai 

f£ X M li 1^, H X ftfe ®JJ se SIS St i£ ¥ Hi Si) X P0 eiJ g $$ fit M X 

fifeSiJ¥§ESi]Eia)^Hj;fci!gg^MM6i)¥4l®.^H 

N16iiS$)tffn# 
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m ?f j(& 0 ^ s ^ m St w T ^ s :*: 3& 35“. *S[ i ffi ii?, aif M IS] ^ jI . 

WSm33^^«S3eS:S»#»r&»Jia^(G.Sparer,i822~i895)@fSMo 

SE^-nr Wffe« M ft K Jb «;fc ra g ^ W S » ±. M W »i SE Hj ^ W K 


fa# /loi 


l859Ml86i^|HI^«a^a^^3£^&S*^«WSF^.«5:TSfW 
Sir fit) ;fc ® a ife ;t ^ tt f| H T o 

-fta^gff^fitjiaw^ s i8tft^5it.Bftsaaw6tia^.?es:^SJRA^ 
fiOfits^.ses 0 ^ wafi<is^Ta.^fM3^*:a^*fitisffi«o 



£B:1893#4^ 16 BMPS 
:&B:19CI0«S^28BMB* 


0 ^ it fit) B'm.«-t 7 IS 7 ^ A SI js « ^ ft fit) M s w ^ % fit) ^ 

^aMfit)^@.®*^Sil-'Agsl■a»^fc«fi^*«= 

* fi5 A n. W »A W 3^ A ra fit) A, E ^ » A lit » fit) ^ a 

iSio SSJ i842¥RiWprJ)lfit)»-«fC0<t.AA^«fit)a#A;d'^# 
aia®^@fit)3fcJl¥±A.^fiife®iiaW*lffo a-AO't^A«iA.& 
«^ fit) 0 ft a M s w - w A sc fit) a St (0 ^) in 1^1 # A tf Hj s ffi 

&t)&#(0«)o a-iJcfowS* 1851 ^flt)0^itfiti««(*-*»:10 

»rt0 3lfl9JSSt).iftl0ji*iS:StfitJWMtt*«JiJ»TAPBfit).f^AA 
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IB ® ^Bt ffi S a, iT-^ die $'b'6^ S, a 

M ^ 3-g 7^ W ^ P 4;0+fs. # HI S ^ ^ IJ 6«) iiE ^gt 4-- it y. 

§ 33)n 



19 


±«4]T;ii 

T ^HP S A. A fHi A 31 ftg 5!i A ^^l■ (itf ^ ^('l ^, W ^lif a K * 

-HASlSTc 

a ±1A M-"MilAI S, AtJ aS fS ffl ^ r. 51 AM'iftA I uH 

^ iS ¥. # Slj S Ii»i. 1825 ^ fi a ^ ^ ^L (Auguste Comte .1798 - 
^^JW^W."l840 ^P^^HAA^^^MflSmW^fi^ffl^aAR] hiti5Ti-U 

AS^f> 1860 ^ a A A ^ S ■# # li-^I fJ ( Camille Flammarion, 

A liJ ft5, ” A PJ - A ffl ^tl ia ISf - m ^, 0f iH A ^ 
ft¥ A |51M SS r , A 5J ^ fl^) Jg ^ A A 1§ T, "UI A W a A 

{K)6^it^- 

AA^A#6^#J&&A^lit!HA'^^Aa?P^{ Josef Fraunhofer, 
1787 - 1826),{fe^tiiAHeS^:2:A. 
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(W.H. Wollaston. 1766 - 1828) S 

m- r 

1814 

?i . ijH b; 1 S ^ if ^ ifj ^ le 12; H )t m ?] tt-m^ ^ ;i^ ifl w, 

ffil^ 1^0ffi]?f£."fillfJ^S^J 1^ iW ¥. G^;l fT;t^. H'PMW- 
mmjm A.n,c,u-lE;*:'j?^#^,itr;,?&m^^H ,i;[!H)tif1^fHj 

JK f(i ie fill M ^ )t ^ rf!] ;i ^ ^ M 'A M, 6 ^J )t 

if M di &m-h-± Rl )t if 1 py 15 . ifn ifc * +n |i^ fHj f?- ft -t . fliiiJi = 

■■ )t ^ S--■ t if, ^ t:'ifl-S fi5 M fe M-if ai 0 ;£ m . iE-fP A PU Jfe 

m f• £ ^ -tt 12 A f i jffi tft m'H w+Ei m. itn iS fli ^r ^ trt 

S') ® ^ ^ fiff W )t it a. i!!; m K isle 4^. W - W if 

m.m l.)>|£it^'e., D AfififJJtif 

p/i^:‘‘^r)tiSiip/r 

L^ S£ ri^ Sft ^. fiP i: FI! )t if W m ®M A JS^ gfe fW ii 8t i:-fj - ^ m fe eil 

mM Dif^^h^o" 

(T.Melvill.l726 ~ 1753)* iMj )tif 1 
X!t isy H, 0 iS if ^ S'! 41: (li M. ffi # tl il-f: ^ ft iS ^ ^ ti M. iM if 

AmAll?illM^£|J B >t ^3M^S^^®fId,xd^(H i li!a£■+0 
r «1 flil. a ^ 01 A # # tHA rr ^ M )t di lom 6^. (^ a iE B| A H dfr Id Xd 
A|yI^lS6IMfetgN6l®.SSIPIAA#^ICi5'lxA0ia6^fA 


© ^3; l:«li']i£gifiii±*t?“(a)fflawa” - 61*0 
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3felBWX#. 

(B)^«# 

i7igass5®JtFfe^a!t^-is*s*feW3feW:*:raw^fcJuafii^» 
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•frS{P.Bouguer, 1698 - 1758).tilT 

^a^J|S*fta^S*:^^9T(A.Celsiu8,1701 - 1744):t$ 

;L»SMWfcfcS*sf^T®«iw«i*o i9ias4*Bf-.^^r 

fl^fflffi«-W'“*fitf-"(astrometer)aft(®0* § 24). 
)t^i;»f*ai^5(C.A.Steinbeil)M-*«SfWmS)fcfftt-,f^tflT 

(F.ZftUner, 1834 - 1882)SI0 W, lU^miraefcat 





@ # He ? ft »80»ift ii ® .« fr - tt a 1-:^ *«it ifi-It 

'h ^ W R flE :2: ±. M 3S tfc« $ ft W W , a ft W iir it a ai * o 

H iSJ« # rt ^ (C. T. Fechner, 1807 ~ 1887) iA. §<l«• H «ft 
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1857 ^P^aAjgf^S(N.Pcgson,1829- 1891 ^ W»5ltl A . 

. m ® >t It # Ifc 5; 0 ff^«5ili ±. Hi, ^ MJl M i± S 0 ^ # Ki It ^. 

(OmfflA 

1839 ^ PkI SS-3ft ;|# ;g ffi (J. N. Niepce, 1765 ~ 1833 ) 
(L.J.H.DagueiTe.l787 ~ 1851)(f>J?£Slit-ft' 

via; “ ?)c fn-ft-Ji Ell # SIJ ;5 ® S') HS ra, Sf! It Hi fi'I ^ij W * iL ^ W 

fill g ait Nil Hi (n 

K 6<], M 5t a - #, tii. HU M A 5c ^ ® )>». m S!E ^t^) ts S, o 

J!f! A ri: Bli B't iE m fll) ^ 15, ^'E * ffi eK A t: f: SU ia 

Affi6UM)t?S-iAA 1845 

M n Fizcau ) ^tl 1#^4 ( Foucault) fiJr ffi It. M ^ Jl ^ JL t 

liAji:^f?K-fl:Il(Busch)ft^lJ,fl3lfl0Ift^4AWf^&U1^>ft^T 1851 ift 

■¥E^llJ^^^^A^ilM^fl3J;(J.W.Draper, 1811 ~ 1882)lfllt, 1849 
(W.C.Bond,1789- 1859)33/9BftWA5C^ 15 

^)i‘QM)e<J!!^M-. 

iHikM^Wn 1851 -H13l3j<(Scolt-An:her);3:5ir5?J& 

ffr (collodion)M M-?i. tt 13 film 1 3 k W ;^r ^ i[ +-f& M O'Ig &1] H't #. i/. 

1858 PAWfi'jraa Iff= 

S!5 3^ (Ki f)i ^ A A 3m m im it it MT m la M X3S. 
^ ii ;l ^ A I u i)i iJic ia. le $ij iS ff ix ^, 13 iA jij m IS ail fi ,, 

a/3)5^IIIH^iBtll:1858 Af^llEl5ftifiMfi:(Kew)A5t€rttfi&^t 
Aroaf1f§HB8ta!l!fti5!hl858 ^ 1860 

S1tl3itlH37tlfiffidA( §33); 1857 ^ 1859 W A fil 3 

(Warren De U Rue,1815 - 1889) A tU (JC W Itlffl “W/# Wt iW ^ ^ S ^ 


Q ^S;W-WW®Wi^*^«^:«(D.Nannan)|Zif .Se^ 0«nj . V J938( ^ Ep 

:^,1953);?f ##Pnf<:^JCfeS^#3tS(l>«HofTeit)W(^i*W'ffiWA't*ft -}{Sonw finis in As¬ 
tronomical Photography ) — Si (1950) o 
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iit«3^2dnit«fi)B« 

^li«lBSfi»^IMPfi^fc7.50i1t.3ttt«l3c««ttttW>^a«*i«S^I 

fiW.}C»«-A±o 

i£§?^S;^^SlE«ia^««ft(L(on Foucault.l8I9~ 1868)jai£mm 

^ a # ^ ®.« ffl « * Hfc «1 iE iP T 0 


33.;fcPHW5fS£ 

*:P0tt5tit IISi&a#^:^#S^(Gn8tav RiAert Kiichboff, 
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1824-Win#, 

a^fl5*iill= 1859¥te^^k^St:$:±(Bunsen)^f^,5f^^<gW« 

Witifeo ffeiJis 


y ^ 


( ... -I .- ( i { [ 


( ^ \ { 


1952 S2^ 23 B9r««nn5fc«(«-^±»»9) 

^lt?J3feaJ:*= SJTJg^'e.SfeW 






no/ sii 


h,lli^lir^a^. ta 

M l)c iJS fK S W 9^J ^ Jfi I® 4ic ffl I^ M1^ m ^ ■ ffii *P if: S Ij« >t ^ 

ij£: “ S iS ^ Jt iS-^ If j± ^ ^ ^R n , 3M IS i± sy+0 ^ IS ftV 3^ 
. 3^' m 3ti§-e;'iS'j£ s'S (sSt ^ ®) fi^ ai ^ c ■' 

1-UIR ^ te-R: T ^ ^fe f: h fill m ^ ^ ^ if, 3^ 4^ S f# Jit ^ kE nH 

w ^. ffe X is: l^^ itii ft^ i*Hf ^ ife if ^ ii ^ Jt m. ^ if M :s ^ 3$ 
iVji‘0^>tm®= 

T la jfe IR ■ r I^ f FH ^fe iS ¥. 6iJ ^ ji d3 ^ Jt ijj eif ^ fK) i4i ^ 

^ f: PH n a fHj 3if n fiff 134 yic Ifii fiK 6i), p;f e:a " a S'M" 3^ tf: 

P0:*;XaiS^JE5i!iiaSft<)K^. y^3^i^it^fo3C9&^a^#Sj*Sfli] 

/s fi<) ®f ^ Sli uE ^ M a r T 3i - ^ m c 

jiL^tisv(;Pn3titW§f?£Xl6iji#fyiH;*cft'j^J^o afE i86of^^S 
X43fiSlTi#(D.Brewster,1781 ~ 1868)® H &IJ:)fei&WBf 

&iJiti|Sifo^{::*;ni^^}o 1865 ^^MAih^ 

( J . Jansscii , 1824 ~ 1907) ffl 31; ^ liE 30 3$ ^ A-H if fS A H a l¥j ^ fn 

/K fcff fiS, ra A fl!i M ilSJ 15 ii --^^ ^ W iiE itb'in')t ^, ifS IS ?i r 
yi-^AHif^o 1866 0 --^ ^ A X S; iff # S ^ ( Noniian Lockyer, 
1836 -- I920)if AP0[l^^SSti£:3)')tmei])tii±.if^ffl^AP0^®^ 

SP :i3-&D if i)d, ife 4-H0 ^3 ^1A Iff lit M^ 0 A ■£ W A; ^ a ^ sm 


(D Wl5*KieETWat^t&®a**iio 
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i« it'. M H Ife ^ 4^ i« tL ft IE # ^ ^ 6<J it ^ rfri 31, it 
5(^ ifc PEI 69 iE'^'^ ^ »)t it) K( w ?£ ra ti a ^ f n ft<j ^ i'j ■ 

[3]0ttilft&M, 1869 ISA. J. Angstrom, 

1814- i874)iHjiUT:fcPE])feitm 1 000^it^69®^.?f Wi1fe69E^^ 

69^it?.?|e4;yi(l ^= 1 X I0-’^>tt)o itXf^^Hfiidi^ilNe^^aSJQ 

illUH. Draper, 1837 - 1882) .3^ e<J P“ift EE (W, Abney), ^ S 6914 ^ ^ 
(M.A.Con,u);iiM. H;W^;ia69%a^^^:-:^(H.A.Rowland, 
1848 - 1901 )i^ 1886 ^ 1895 ipfs] fl l)rff 69ii^K-^ffii^5t 69 )tit SI. iB 
^^E:fc[i^)titSA^^'l'KE9^M^aK l .4 :^^^69i!fti7I£S^ln:*:^969 
3SJSo it1'l^i3<iJ’j^MfifflS±PEl^ite9®fii!l. NB.Jii*:PHM®TjE^ 
m697Li^m*#itJ]il.ft^--:^6<jtJ4f^e^iil-;^T 39#jiiS=^ 

5^:i?;-?KiA;69®E!)’£E.^IS4^ [■.liiSTLiEffi69±PHai^.ft&-A-fflijnBJi 
;i; PH 69 ^ C 4b ft ft ffl T. R SIJ S 69 S ft H i4^ 69 4E; 1®. >3-->fr-Ifn 
^ ^ :i£ ^ ^ )t it. S|! m 69 ?M «iS ^ ift (^ it ^ Ett*& EPJ 4^ Hi 
6i).rrEy;kPnEi9®)l;(6lrtaiit^\> fi?5.;*:PnSi^)iii^M#Eii[fiiii* 
KEUlHlKfeE. 

1861 ^fiJ4b'ftflli69^S^<i*:P0>fcitife)Mifc 
a*»5iLll¥S^Sg®ES, i'JT 1865 

Faye,1814- i902)^^rfff/it;fcPE]69rrait. fife-§iS,mil!i69aitiJtB^if 

®E^6JTiE3/K69-9lI^JE^a 

{&J,i£^WiAjSm-J;. K69:i4ML#ffl,iE!i;t:PnW^l^69tl®M^,it#®it 
^ $ it 3M 69 ^ ® I-. ft SiJ ^ a ^, |6I ® ^ 89'ft iffi, X ^ it ® ft 

ISft,oT^^iJ:20fSiBait69Wft.B@ffiA®CftTo iaS&#69a 
i^; ft S |i 6t ^ ^ -1A 69 iS M, ft ^ 7 i4 ft 69 A P0 a ife 69 it SS. 

44APHi*i[6it?.'^ffiP,^. 0 1858 ^ftftAA^ftitii,-l;i41ifJ 
l872ft,5{97APBa®69a^(m7ifPS¥?).W^T^-*f^§E69>^ 
]lI69iB^c it«>ttiSi)rf6^«^(E.W.Maunder, 1851 - 1928)69llii. 


CD i928 ^tB®w«n'Mi^^L»a.fli»«2:^^.iE*m57ft7c*ii952 ¥-ww^m 
^2935 ^ 13 495 2.6 .iujfJfllPflJ 67 #o 
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T 1873 

^C^iST*= ia#;fc|iam>^- 

-^SP (Kodaikanal) fUjglJWiL't' 
Jfe *■ ji 3t E 1^ # M j» « . ¥ 

J9f dS W ffi , is ^ lit S S ^ ® 

»a««;fcP0WM?z±f^(iim 

m^^nwio 

fi36S;fc|S0}Sffla-SP 

(1876)il;«^f^aiMo ffeffiffl 

1 H M/J'a as ft < p s 
;fn i5ji?ifc).ffftB^t«a 
ftft.«F0«ffl:A(SSi£5o 

j[g;pa;Lft«^o as?itta:Js 

sm^o 

1868 ^ 8 ^ 18 B w — 
SfiERkRasaM. 


1927 ^7^ 29 K«a« feWA^S”)W^fc*MEWiL^ 


Wo a±ifST:«)K, WK-(«i6«*»).b) 
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xa t j @f t# ?!l e^j fi s s-6^j Dt,;!" a sd - # :^ ^ h 7 ft a M 0 ^ . a M 
fg ;F ig ail ti }t ^ U ffe,«fi’m t6 ifia W H IFJ ti * ra/S] [?] E ^ ” c, 
ih ^ t: ii ^ 0« ^ ^g 0^ ^. ftk J)t«. EP ® 7^ ft n fi-fi^ 0--J-Mm i7 

^# @1 fi!^ ij#j. se ^ ffl ii iff i*: A jg R-t s^j ft ife. ^ ^ M«ij E ^ ee 

fffi)^i^?,®iiHl?M?fe[afL;igftft^#-att^ h,ffiiSftM§J^I.Hilt 
M,STftffftiJHmff<Jif&)li!. 

M fi)i'■. ii£ T'^ Ed ^ ft ti fi ® ffl o 

?Jcip( 1869)8 a 7 P 

ftij ffi ft 1^'iff ^ a; 4 ^l|j 07 e w iKi ft K ft^i ft-M it ^ ft ft aifefi! ft !K ii ^ it 

MftjKft 25 ^4)1)3(1895 ft)fta^S-ft;^'^WSfi*(W.Rdmsay. 
1852 - I9i6)ft>fejd( h:^tSETft: = 

¥ft 1869 

¥IINftft^ft-^'0&ftM(W.Flugpn».1824 - 191O)ift07 R JSfifjXSilSJPT 

“i3S^HI^'’c. ^ftB|S07L)(/3. 

Secchi.1818 - 1878), #)9f S ^ (!>■ Respighi, 1824 - 1889) 25 it S fS 
{P.W.ini,1838 - 1905)^0 Tslt, Mft tD U S 


0 1 
«4% -Stt 
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1869 \2M22B 0 . H H A. Young, 

1834 - 1908)MM SlJm ® fttiSa^, lifeift :“&-ft W iJ, ff ^ # 

.^iiiHJira^3|£ 

^ ^ . Jfe W a m ^ ^;r ^ 6^ M ^ M ^. er ^ ^ -f 3t 

Jj; I® # T W 0'N^. .f. la] !l^ ^ M ^ M a; ^ r ^ W it ^. S # - T 

." 

# Hi] 0^ d :" il: - M M ^ T'SS # ^ ^ ^ T-ra ^ ^ iS ^ stC iJK 

^ fiP iSr M Jt if BN fSi W )fe if. ^ SJ d jS # ® ^ S. it M 6i). 

^0 3^-NAS:^^l'ff!Sdffi(W.Harkne93)T 1869 itSiM B IS.glf 

l870 ^fi^]U# 

i^jfi i-;l¥. u § 38)o 

MHQ 1871 ^H^-ta-i 

A PH It ^ A iS SN I'oj. £3 ii£ d K K, IE itn iL ^ Iff iSi ll^J “ fiS - ^ A M 

1875 H 

i£^ 1878 ^6^1 

ft B ^ ?S 4(] IS fi JW, H M K It A PR W ^ it ■^ # ^, it ffi ® K12 Ji ;i 

p p . 0 aip 

at P2 ® ^ 3; P-& CHl tp-fPl #P d M S!l ffi 0 

APHfi^^ftM -^SiJT l9lft^,Ajl'|iS^aNdAPHIff,^liiK)^ft 

^-i):WMSft 1837 

(C.Pouillet,1790- l868)-^i^J^i*#ll^&0 3Sfti4lTi0.ilfefni!i0Jft 
A'HAHh,HfeJ^iAAPBS‘]26'J^ft*:.®-^A®>t^A-§ i 2-to 





ist /1!5 


a^SPJ 19 ta;a5R, 

? 6 ^ « m iE m ^ ^, ST ;i: A f n e JE ■£; PiUte “ i; PH # m’■ r o 

K it Ja ^ 0f la Sg it W ^ ^ ^ IE ISI ^ A PH fl'J M tt, K f t J 

19 iftSH^nfAfnis a^jI 

iS A m Pit ffl ft 69 fe it M ^ ^ Ti 169. ^J ?iP t M A prm SS ® 

itA 1 500MK)t.Sffl'*6'ffiitA 500 1 OOOA'tgK:®. 

ni stefan >61 rPitTfe69it 4 

«69^#Pit;HJ)cfn^-AttAPHiaffi69afJffi;S6 0 OO“c. 
i?i: ‘' tl it gfr S 69 ® t'f ift Bfi •£ 69 ia K 69 R A iW $ Tfc=” S Pit is. fT 5£ » 
69T6]inia -itiiE^■T^ffm■€^^l^ifM^ nj*0APH^ft69 

A IE in t9 « ^A PH 69 iH ® it m K: 69 01W) 131^ A IE ti¥ = 

A PH-iS-fit 69 S^/J tl ?£■ t; a f:^ It (J. Violle. 

184! ~ 1923),mA 1875 itti Hi 692.54 A*MA'^' 

A--'o l^frjiS?SilSIJAHtiJSA^fCei1^SWj(S.P.I^ngley,I834 - 1906) 
69 xei jS'J, itfe A 1881 A ) tJ m Ht wij s 01 69 A Pfl ftl'J $S It it (bolometer). 
i-tiffl±lfeie>}i rfA)S?P'l'KPUM^.AKAPH)femaP9r9i691Sft<> A^ 6 i] 
i^f *9 ^ A A ni4 ife ff9 A M Tit i I- a I®. W lit ti. Tffe 69 SE *1 P9f T# 69 tK 1S (3 
t-)it ■i569APn'iS-fi69^sctfL®tim^. nr^T&69®Tti:?{-f!SrAPn$s 

APaSi«69Ai® AiJ 19 III^H'OI-. APFl3KtS69Ai«^^^;6 
-AI4SE,i3|!3t%fflA^i£faiiSit-Pj6E^i?i.HiliiArtilM69^?«. f’T* 
Sit 1848 A^HtlJlA"4fS*;SPA(R.Mayer,^*^AA69-{tilJ.ir.A),fa 
^‘APH69^itfl:oJPitiAffiiilAtf^f^SiJAPHAMA,fHASAA^IffiA 
's£^StPA»:A.3Sbl- l:^itAA',ilnl.-Aff 00 AS)itSA^AAPH h 
fl', K fit ffl ^ lit it,^ A PH ii It, ti Wy DC T# A PH a A 69 iBP tP A 69 jtft 
fi. A B ifii 69 iS M :A ^, ;ii A PR 69 iJ-* it S a 2 000 A A W M * 
69 m 9n, (H S A tt S ii 59 69 M ^0tj ;i Si 169 « W 0 

AAAPHjt*i®Af®.m-ASTI9:jt69aitT^ 1854 A^atfS^^ 
#t®Tg^(H.von Helmholtz. 1821 - 1894)gfftiA69o WilAPnSP#14)^ 

^AA4‘fe^Al6]APB69AA'^i?d9 
Bt M. IS-IE A §9 IE, X ^ A . A ;i T^ # ttl SiiJ Pit i$ A PH M ^ #t 69 
aAaitfn^Ht AStfisiAiWti^tftWflW B 
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!30:^«o 


,«a4-)9rS«M^J-*.SJ 2 000 


® i897¥JF:?j:»±aw*ii*l!tt^»«2ooo:5^4<z,#^f5.a"i«/J'?^4 0oo 

j}^. Biftaa—fstfi(i4'T loofli. 





i: IIJfn ig-t B^ ^ t a I'pl @ ^ fJ m 0^ (^-t ^ § 42)» 

I8 tit^etti^S^ P fitiXffiM 

a70^i^Ainx‘ta7®[fflff!!&ffiEo 

t Jt. H A ;^j ^ it ®^ Bft - 4*51 a] 6<j i ^ ^ W Hfe ^ M 
^ 61) ^ W it A W W m ^ (1^ ff ] 75 gg ii a M it it a ^ ). 

1855 - 1860•ttPii^Ji^lli^[1^3i^6tA>t^#61J^^t^H 8“. 95 IS it, tfc B iS 
6^J«iffi(8",57)Arit-^o 

it$ # ■p: t4 A :3: ^ ^ it ^ M Is M)(!« W. tR ^ fj ^ 6D lit ffi. 

§ 14). Sitti#l4 

?t 1862 8''.86o 

tJ;(!ftfJ.tc^#ftU|!£(fltE 8".93 8".96 Z(^„ 1864 

ii::?JS(C.R.Powalky):®*ffiti& 1769 H W PJ. IT tH A PH 6<J 

8".86.; 1865 t--36tS^X^^ai*(S. Newcomb. 1835 - 1909))|t 
^ Ht n7 ffl t) ^> it it , >■)? # 61) lit? 8". 85 o 

Jii^.»lftitArH):feB;^t.mTi'£ I874 it m2^-^±T, it^ 
li4 f: it- T ^ 61) M [ft ilfll i) ? M St 61) lit m. ? ? H fj ± 61) 

lii i874 ?6i)itPiia’iii.Ajtf:^0f4i#6'jiic 
iKii 8".76 ? 8".91 Z(^]o £tl 1882 ?61j^ — P PJlitiSff. 
8".80-7 8".85;t:N„ aJ^S*fititffirMtttSi61]Eg(X^M^U ,7 1895 
?^(li6<jfii^65lit(aM 8".797,.‘5fflJti7^6DA-Smig)t6DH«#L+, 
6i)i!tfi 8''.794p 
Amm^6^)Ai^t^To ticfn^ti^iTn (* 2004 
^5 2012 ?),A3Cxft#tfe75^;^ja—7-@ 6i):^it^aiA[^t^tiJine^ 

tj §4l,lgA-* §47). 




a:^®6i)®f?£i;pj 19 
flfflbo 

aBt«3et±^Maj#s«itAfJ^tc?^»iS'i'fl®fj(G.schia. 
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pareUi,l835 - I9l0).flbi^ 1862 BPfiffJC^Mflli 

X^^ftMW®F3^£^^^tlTSSW®i«( 5 35):tS,Tl877 

ft i879^Wg-lfcj^cS)»fHW0t 
ffi ii S ;(K it ^ »+It,« A it T Ji ft ffe « ai “ s " a 

sit i88i 


(D ffia-KitHa.jia3cj:^*«»(A.iwi,i8»-i907)ftip««^xftasij'c 

Anfi!«/^£S. 






^Heiii5CM^¥f-T 6^gg, fsl fflPS^/IB"^m, fttmit#fKlBE^ 1 4 

Sli fi<) !(Si fflij ^ m BP iiE ii ^ ^ SE, H itt ^ W ff'M &<J m Jfe ± ji't i# 

§ ;)9). 

1889 H !890 ¥fl!lll^ 

Jlt^ fKj BEtJ iE * M 6^ is ^ M-a # W. ^-i: 3?^ T-^ ■! M If. iS ifr fil 

jltJfj>I^A,^^^8t^^^^K5:(G,H.Darwin. 1845 - 1912)iJtlM 
^ T ® is sd e<J a S a :i^ ra Ifff Jte £Bj ilH fV ffl Pfi m 7-E (n Ct^J ^ 

w )^; fii[, IB ^ m iS ^ ® ^ ft! m 3ft fill M {^ M fl'j s $5 ^ 

h^SEiii^RqWlini^EBE^em § 13)„ 

i879 ^.;+;M^iifi7'‘:fegr.:^”WSStt.gi^TAfni^fi:e.> iS^iBE 

r„ ASfli!^^<)f^^^S,A^I'11S^^?rt 

S. it {HP A t T ffi i£ la li'Pt i-p) A-«■'£, iS A M if iff «i la 
iill'W?i-B^^A®C?f-,«T®Agm^^jSffA.?'jBEi'+;iE 

iA M A> ft Ifl A ^ It M W ^ m. * SI! Pt i$ m m leS ifi]'J.'A 

t a, W A tfi I# tii Plf«!(i£, ® ^ It Sii 20 t iii, a A Si fi!] ©f ?E A 
%£^y&^o 




19 |B:^d60ip|t.l^ 1858,1861.1862-^ 1864 R 

.^,,Aiij!('tMM-^EMW^K)3i4^^1^mi^. 1861 ipi<j51!!i:tM9flU 
^ I s A in ft E, fei A SI! ^ 6 ^ ^ «6!j IS E la ii nk ^. iHA't Bfa ^ ?a fi 
ffi¥W^p|^.^BErS«PllAtftc l 862 ¥PiJS|il^§M^BE$S^P^I 
EA.HAiti'b'AinitW^iS'Elu 8 E 
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11 fl!jitS8¥at(-^)]fi55EiE;JK,@!Mlt 1866 ^ 11 B 

13 M 14 n#^^S;^fi<j?ISm*5C.^^(iD41'^filfiiEHJ^S®;j|Mi£ - 
1'fai^:M#lMI|fijI hisfr-j^S^^ 33 a-t®MPJ-ttftj65iii; 

SC, Afi'ixa^ r 1833 

^ ^j y _ ^ ty; A 65 ^g fr. fife ife 8 Ml M (^ {ill ® S ^) PA ^ 65 ill 

il^n I862 n--‘lfj'K-*1A':65illjSA:fi[^65. 1867 

^H;?$rr(Peiera)iifTCU±655gSli®iiP± ■ ^,fifeift 11 HMlMfff 
(P^HfMi4fl¥)65SAiafa^it(iij«ljM®PA^ll{)^ii 1864 ip85<15«4^ 

«6<j fA jH a fH hi 6^j, 12 it X m n m m fa ® ^ij 65 me r. „ w s, 

IS-fi ;i A'Mi m 16 *!f M W iA iS ^ A uE I!H S iH is] 85. Jt f t' M 5 e-6<J ^ ft 
11 A m fA a 65 fill ic li fff 65 ill il fn Li # A Er r fi5 tb iB fil t^i M 65 
iiiiSM- -m]. 

l867 i^^;^tS(li2 -flil.^65JLf$:AAf^Sl?«A^iS&fltfe0i^' 1872 A-S 
WiAl^65l!?^.FAilja:n,^i65B^ffet,fff^^M65AiitiMFl5tUai. ’PSCS^ 
"AAfeiiHSC rf!)!W,Ji65i5lS|5ip 11 ;i 27 H 65fk'i!^PAM AlfW.~P?fS^ 
RA6<jMiMlfi„ l885 ipafil!^ff-?f;illPio i2#ffi6A 
Mi®A,Jii['fP&'effi6<jiAjfi h B. 

A f tT S ^ ^J 65 f 11, i2 ^ >A'A m 65 fi M ^ m ^.-e in 65 iA iS ^ ii 
r 0 fS 65ft. K lit Mi a W ® fTr A A S ^‘. PJ r Afe ill Aa'^'fn 65 ill 
ia65n5fS,Mf2flPAmMiMmT= saAM65MiMffif65ft^tli#^P 
Afe^ill?^lli!li65. Pi4iAl:t;E:faSMMA65iiiiMf;5^A^A^ii ^ 20 a 
HU/sauggiM.fRaeg^A^fiBat-iaR^j^BH^AT. 

g M A|5 H5 iSt ^, iE ^r - iLt *t M 65 ffi A 101) a. ^ S5 iS pT iit BA 

i2#65^i-5^eEg#fS^aAf?M(^J46AM}65lifliaift!AAe5. 

12 'H5)tflMAAMM^MES65tia^iJf5P^iS.^A65a^,±S- 

a65^Mfi^|5fa-y;^M,l2:i 1864 ¥:tAfiiAA^^^^^(G.B. 
Donati)plrlSi65XfP. flfeS§M657tlS51-3t^5)-fff Af0llfSE65HX 
)tf^.ft-Xmiif65-fr^ hiSc 12MMffisj§M?iXfin^a5Ag/fiS# 
65 K a 15 A ra 65 3t, rfii ^ ^ S it 651$ S15 #.- X 3t ff^. 
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1866,1867 % 1868 

iiE^= i868 ^iSW-li^ 

TSfiSafWiiRiM.ffeffiliS 

»j£««(skjdknip)aM(i927ix) fflWK 
)ISM3aaWBt«.S#jg, a«W«».KH*B«I.5"o _hffl:1927^12 
■eM^feiiwesw^t^# ^ 8st35i»-iTffl!2B^ io4»-. 

Msaa«flii. mm 

1877 

(T.Bredichin,1831 ~ 1904)J9f^J®W,flbS9K*fPAffl§l*fl9A'hW^ 

ffew^^ffeBjiggRaastt 



0 Siiz:«c:,H.«i-£n^li«re 
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1881 ^ 1882 Ip flj ^ ^ IW ih SE, ^ fS a A ifn^ ^1 m l¥] ©I-?E = 

1881 ±p6;iit^l^ji^{T*.bbul)SaNfl^lSaif6^Jihl^^U||[qfl^li®l3R 

S ^ ^ M Bil ^ tin ^; ^4E m JEi ffl )i # tl I* ^5 ^ >d. K ii 
io“. ®0fSfQ^piiiiaasij*tM0^)^tm. 

^ fs ig iJ It M i-h )t iff. ^ a ^ S^ 1^ ft^] )t; it M- ^ &li. 4' faj ffi 
A Jfi W'il it ^. iS # iiE IIJJ tt a til R ^ A W fi<J ^ ^. 

1882 ip iM fe$ m It M ai ^ f9 «f 6^1 miiiim fSfi ^ a fs jfi ^ I?-ii 

W fs 6^; ;L t It a ‘! ‘ til XW i'l SiJ/iL-ia ft m i£ A Ri ^ M fff] tf.. 

1882 ,'ii m itu-A a 5T j L A ?E fi s ffl ^1 HI til # fit .!&. a itfc ss fs r 

§ a, ii iS£ a>] it ti 14^ ftti t!S ti'. tt a j£E H ^ St fS 6^ A ift ^ ft-A 
,>!f(+H, a A ^'b'fli SE it Tit i’a] fit H't f^ « fltr A s: '4i ^(n, Gill . 
^■aStStiM-AlnlatfflS'Jit^ligao 

^ ffl Rti IH f£ # 1^'A fP ^Ajt St , lU Ju-ftk IG ^ life fS @ 1^ A I?1 itfl 

MXfP( § 36)o 

36.flMWWK 

SXfPX 1863 ^ 1864^^^^1slHtEfe 
±*B(A.Secchi, 1818 - 1878) @ A AS: tf #®u fSMa: 





S it fK a:® f y i!''fi ^ M &<) it. a W aa ^ Iff 1i M fiti Si IR o 
1868 4 000liigmo^J^.^feiS^tit6^Jaft^i# 


6<j ^ ji IP m s 6<j M It ^ 19 6<j ©E ^, ia 10 xy-T fife M »sy e^j it 

^ IP ^ 9f. ip ?a ^ ^ :t i iE fiK ■& f] W Ti: E S ft ^. 

PT HfS }5 t ip iff ^-t ^ ra it ^ Sfl ill H9 a (A I f^ r ?£ S'] tE 

1865 ^9fifeG^.It “Ji^^M(flP#aEg-^’¥ftS:) 
&1] it it m iE B9 ill li- IS ^ 1^ . ^ ^ ^ ^ «it) it ^ . 

1868 ilfew.it ft eft 


Doppler, 1803 ~ 1853)f§.4i^tfSlflfJlQX'J-iifj.yff 






if M, @ iS-K W 3c ^ i: e PA ac S W M ^. )t W ® tt fK) iS 

lit w # ?t, K in M PA in its w s i® K: ± f s &f] $ ft. 

Jl f!^ It # 5 ?!c IjK Pf) M W le IS Sc Pf) ^, IHV m m itt: ‘ ■ p P fife it ^ 

't ff^J I'Hj i’Sfc jS . itp fE It Si i^ # jyy tb it M i: W ft ^ ^ ft, ^ If ta ^ 

tiifJfti^llifii^lSW, l:ttf)25iE@IKif'i^,tS5rtSS^ 
&fj@-ii'ipmsic6<j«£?«i."seii#,ii&fimiP5^SRrii^ffl^i,T ises 
9^ a Ip ^ sa M A; ?fl e PA ^ # 29-^II S 6^ fit IS] ii ®^ ?f Ho fn iTn £-. PA 15 
t^xfifewtts'jyjf'f -m 

- )jg it If 9^ ^57 f^-ft tjij $ ^ ft, i fA an 0| PA ^, 5c 3C ^ 
aff w # SD 5e ft ftfi iiis ^ H e IS ^ ^-t 65 fst ^ eii 5t (PP ii SE PD t/j 1^ sn 
ft.iPHfi&0rr).*ErPAWtt«e^J:65f5lPjfflSft. ii£:^^65®>HiiiA 
iaftA3t¥6t^--^^fe£,iAAm65Mi65WtPAS?ffill^8lJ65^Ba 
§44). 

a^f£^65K^lOii1^:^fe65^i|{C,* 1871 
lA t& ft (H. Vogel, 1842 ~ 1907 )M -ft SJ A ffl S ^ 65iiS 65 8|f^, f#S'l 

ffi 65 iE an, ftfe fck ^ R ^ S TO it 65 if ^ 65 fi ft, H A PS 65 S ^, - a 



124 / 



«*is>^-,Biiy#aW3ooo^i"M*.ienwioo#<z,^t¥2:s« aanaaft 

A36l6]»lS^«SfS]»l*WaBtftB«„ A*W¥*»»*«F»A.»A» 
SA.Si&**T*^«*e»^ttM*4Ti5o<z.jfe¥««a».iy«T* 
¥ie«4fcM^a«o 

1865 ^^1^ 

1874 ^Stb — 

7 ^MSi)nKimS£W5J-lfe,i883 

^(N.C.Duiier.l839~ 1914)'^^^,'PJ#T—^-#4 051 




1884 ^fSlfe)/'FXTiJ-flf r# 352 ii^gTtiS 

M5i£i®?ESi50-m;i-i^s?^. sp0ttim7tT^69sm^^^5^r,i885 i|t 
ilM^*^^mBii5.^^(E.C.PK-kering, 1846 - 1919) 

05 A-^fi m # SHI M tfl )t iH. T & iff r+M M )t ^ ^ 6<J i£ ft hV if] 

§42)n 

it, ~ A ® ^ T la S 7t m 65 H 0f-^, iS 5(+W ^ )t it-5j-jts 05 

6^Ji«ffcSff ,ifffiS,‘H-#^“SiSllll^"^H;WWSa:65:J)-^ft. iSlft 
^ 65 - A‘+a ^ "P (S M i^; 65 PA ^m S' IS ^ m 65 Bf ^ ^ ^ ^ 
T^:iW65ft^ll:lA^A,MiS;i2??Tt^lB;.WSm65i4ei&i^« 
fe ®r ^ [111 ^ 65 ra ilii. M A; )t it 65 S', a fe S Sic iA iflJ ^ 65 M 5:. 1:0 
S^^ilSfillltei" 1878 t^.WfticWA;itmn--65li3&iiSfm^iUtHiP.@r 

!fe W ® A- A; it I l(!l iU iii f- 'tt' fKj It ^i^-- >'i: M ^ ili M ^ iir“] T, ^ lii¥ >J fe? ilti 
IV- mTtMBVlP.fthjtM"■- l^^ ^ lieWIlklgis-^1 PI(it -^ n 65tt 
ti:'^y^.i5ii!f)riiElSl!?:!ifl7t#65i¥*<. S.?^lt3SI)<65liitl^4--‘^P)iSi 
65 Ji it 111 «7 W ill!-£: fi-fSi! Ki Efe ^ 65 A) m. tU ^ 4^ lai .-S: 4- 

§42). 

jaiUnM)t®^ff!ill J- I861 
226 #:^M65tfS-A-t:;fSMiJi. f? He It IHl 65 
if fct*!!; W1^ M 6ej )t ffi;, - S “S is ^ 5t 65 i^e ^ M lia, ^ - f! S 
■‘A Ifi IPJ M". 6P f r ,16 iT 6^)/h f L PA fit 651§(, ii *lAt 6ej ® BT Jt SlE 5f 
H;aisfg4Mi[ill.lf:tlJ6PU0c^. ?^6HK)t«if^Aiigi£ia:,fl$iJ^ 
AiEtCiSIto iiHlfa>('Ai'&WA'¥:AA:ff65SAfiS-iJi§Si)65fg^65 
«ft^)t®if .llk®lti^#)tafif. A 1879 S 1882 ^f-r^,f!lfi!i®--AA 
65)tlf Photometry), n^T- 1884 

ifiijfl 4 260 fi®65'^MS^. S^^Aid^BtM-t:A^S653t)t:lS 
#65^Iiff: ?)i;¥(i885 )^S4^m^A:'^^f-¥-IA5i(C. Priichaid, 
1808 - 1893)-6J'6j'7-#'aS- 2 784 W Ifl Bfi “I JS, M 65 e??. S life It “ ffc 
#A:lS:if"PAiill^65.M65)t®^tll)t#fl-;^-fiEW h^MHiJS^W. 
0fifi]M^65. a^;a#«1^65:^feBiJ^6?S:frAffilt.|a^'eiA)t# 
A'mA|aaA:®65i«'ia. )fe#)t)SifP)(^#MAISffl.lt# fif (tiK 
’?165)t@tito 
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Muller,1851 - 1925)^0^ 

(P.Kempf.l856 ~ 1920)6<jmiX;iT,t)^Tm^tIMS^M^c 
^btx 20 tttta;t?l], n^M^xi^^M^^^.^yiHarvard Revised Pho- 
lumetry)^i^^i^.J/t}^ Potsdamer Durchmusterung) o 

ii M * fiiJ iS ^-P $ M 6^ Sf ^ m [a 6^ «filti, [J-l lifeM W P ^ # 

¥-?¥. 1880-^C5EU'$mfl<J?iiR:^^iJ lOO'Petin^fS.S 

1872 

ip )¥ ^ sa m 1^ ® S. BP a S M fi<) M 5!i| M )t ^ 

f? M m ff-m §S - i! S M is n €. fS 5^; # f*i 

19). ;L#litM{i888)ii;fKi9: 

45iX-tf Bi ^IJ^^111 lUilE^. ra ^ftfeS m r ^^ M !Kj 1^ m® til)SJ 



m 19 *ISi:$MWJtfla(±ffl)W^5Sife»ffi«:WKS(Tffil 
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liSSBffl mssffig 1857^g»«?Fi&$|&W^,ft60^ft 

1865 ¥iia»#s^ig(L.M. 
Rutherfuid, 1816 ~ 1892) 9t §1 a . ffe fn ffi # M ( im ^ ^ S a ) fifj tt a 

(B.A.Gould,1824- 1896),1875 M 1882 

Mffis* sffi«giifca$:5asii882^§a«Bt«e.3itTm 

WffifflSffio .ft 1885 M 1891 

fl!^^T.MM^SI^gl5M^|e.JI3fc-/I'H^.^flaPJ io%S. M 

1922)^ 1896 $ 1900 ^ISl^dS 

^.^''4(ilfl0^affiS^)(C(y)e Photogrt^)kic DurchmustenMg) 

45 



MSaa NC2I63 ft NC€2207(l&tt$l^ajs4lfiff ) 

jS,Ml'BPftl>&0t3es:&(li^M!eft»*wm:j5■s^^)a^S^^^iS»® 

*^^&ftaBt.ftS^5:#iCy«i£IS(Paiil Heniy.1848 - 1905 
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Prosper Hcnty. 1849 ~ 1903 )-& E ^ ^ Jt ^ ffe T It ij& . ^ ^ 19 

<lu Ciel)„ 

ftkfnT laso^, r. 

fHiST \4m.)^mmm, r ]884 ¥ifimsjmfi,mii«jBft>t,T^y5:EPit 
rnn 33 345 y- isss 

fjo ft!iffj^iT^#fi^^5^-iffiittaiifi!iinwt«R.i885 

M m «.3 A ^ se w sf5 - A m E.. sf. m m ^ tt flti \f :>tii an a ^ 

I ■. e^j M ^ ^ jp # m M i?i a- m ^ ¥ an h tit jisi ?t!M ■ fli fst aK an. Mi 

II'tE|gAA^^rKA^(F. A.H.Mouc.hezJ821 - 1892):il'J-ji^6^i|i:^/¥ 

m A an m . ftk a i4 1 ^ « a ^ fpj a m ¥ a m an n-t +a .#. e i® 


. u-i: ¥ js ii^ rtd 4'w E « A A ft an «|5 ^Mic an - A A 

ft. Ml a^j A X'"4- % Ml M' if. Kf i® ii^ # nil ii t i I-^'J. ^^^■ M ff] W t 
l887 ¥^iAia-:Eiea¥..j;¥^)-0[i^2l ¥AAtf. ^lim?i^A 
i?i tmmn i5ir^i6a?anM.£i*^n'fj7iT-:^#;.aifi5iSm?r-^t'fl8 


II -¥aanAf*WMa¥.,&#^ntT 300 A'i)i.> ii t# 

A fin i ¥ uj ¥ ¥ ^ laja, li'f r w ft A A X an m A. fj T ¥ A ¥ 

iA.x¥anffrfft^sii#A¥#ii:t,(aAy^Ai^aanM¥«ffi 
- ?):. f® ej wi lig- a an n .> 


Afflan r.fi^f-feAff]iMArafflanA&a®f^AAanm@.rii-o a 
tiifTiu^tte^&jfiftAAanffft&o 

aAUffl'tft. 

1863 ¥,ii&«jnTE«5mp'mffj(coiiodion)Siji¥jjKAAtfiig^ 

¥anntit,fyA:ffeHffjf;m^^an,ifff?aARi^anmA. 1872 

¥AtsiAA®!!/#?fij*f^MJin¥#^iisfcffiman 70 MArit 5 Man 
#= ,4^ ± E A ^ ift'- .^■;. ffl ^ ¥> A M a^j nt i#. rt ¥ w ^ a<j itgA^ 4 ^ „ 

5fe6; ffl a ft Ur M ?L aic Wf A an S »& m ^. fIk =1^ fg i^-K A 45 M ¥ a 

an M ^ ^ fs ffi, tin s f# m A s an A: iH, K A A Bg gg 7 ^ i 1 879 ¥ fik $ Jfi 



»5# /129 



■ KaiaNGC4038 9D4039 


«li@»Sl*f^KWmS«;«. + W«^ IS^Z^o 
-^S.ftfeT 1879 M 1882 50 1881 

m.^^ 1885 m 1886 

art4o*sw3fc»,^s^*f&a#w*i;<j*w»«^few{x«0fti 
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NCC628 

(«ft4Uj.S 


a5jM-«fiaw3t«o isse 

1888 ^«^ea;k;B!$Mwai^a 

MWSttw .SMfiE^asiaji-xjwsgfWMttciBA# § 42)o 
37.*sft!lW5£ 

19 ffiia e nnm 
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1864 ¥P&^gSfr?f 

1864 29 P A® 

i^fi^rrs^SE..alf-l^:fei^4^^'^,?t-?a 

$.ffiH-K^-^-&7fe,0fi.u^if 

. n 

0 # 5^ - T . ^E IS] iS e. S^J - ffi a'^'ffi ^ in ^ , ii ^ Ijfl ^'t’fal 9'J K 

M ift:'fciM< S -1¥ a. ffii ^ - ai it ” 

5 &f t# - # 7t ii IE ^ " ^ ” (Nebulium), a ij li^ if ] t 

li^ ft. ji: # W 7t 3^ >j-K (n if. 11:'t'it ^ 7t« * ‘I# iS T 

p& m KTf T s i& &!j ®f ^ ^ r fij S'J M z*-, isf ^ - i;j fi a M 

^f.ilM6^)ii-H^(mA-$- 8 44) = 

M tJ fH) fs ^ e ^ 11 a s ^ M ^ In] fi^j M ^^ 

;i ^ W11 ^ it ig flU fe a s, ^ t^J i ^ ^ ^ ^ 3^ §C-it m 

fl^,fa;a|■n]M{)5^!!^^^fi)!S^fe.f^^ 19 

Biji 1885 a,-&iiii*®sstH]iS'i:'iift3ath9i-#;“Ma” AtTii 

ifm IT fg ffi S I® a 6^ ®^ d'E'Si It. 5P lifL M 

p^Aife^AnMiicitHi]-fia,ji®fi 1892 ^-mm^x^0.nmy^yp 

(H.von See!igerJ849~ 1924)fiffffitBMMSftllSifeo 
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«ttMS 

Mfia«rKWSF»n»o 








^M-BX M33 4>nB9Bs 
•effii" M33S* +M NGC60*.BS^a 1 500 3t¥<. 

^fiSo iJ:¥l5SA?LT?(A.A.Common, 1841 - 1903)ffi90M*Pg 

JSLWaifec 150«*P^W 

^?IE W5fcM .dt* 20 
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■S4>n«SM27as 

1 000 Jt¥. 


i903)sa®-:^o©50«?ifcMmfflaMii,e isss^jFS&ffijsTiB 






fll H ^K 41^^ ( A m,agh) ^ 3: ft .1 f1^ J 6<J ^ S X :iC-f: ^ li ?1S ^j^ ( J . L . E . 

Dreyer,1852 ~ 1926)X 1888 /Veu- 

(kneml Catalogue) MMM 6^ ti iSili , 

i864 # 

P-ff PXU i^ < M ^ > { General Catalogue ) ± ilU 1^ r ?E . m 1® 1-U B’ 6<J ^ Si!. 

-&*ie^r^.K-ME5 7 840!^:t^. ff.ia I 895 H 

1908 iff THJ«'#lt;^( Index Catalogues), a *aii 13 000 

wi: A'.'c. 

^. G. C. f l954 ^^^riga^:S:JC^¥:^®E|J 

ip IIS ,-^ TjXli a IS M 50 ^ la is , ili W ■E I'-H ft^J ffl o 

XMXlTrMif 



20 


i.km^ 


38,*P0&^?9f^ 


5^ri y- 1891 

Jiau-.I868 ~ i938)^Hfi j'"i;PHflfi tHfX”. 1^:fX«S.h.BTfHdi^ 

*aw-if?+rita 0 $fe^'t;.hiiii^j nm. m - n^nm 

®!f'il-^R"(spe(:lm-Miregistreiir des vitesses) ii S; ^ 

■X^-mtm'lk'A^(\\. Deslandit^s.) 853 - 1948) f&J fi!5 S9, f€ ffl S # fX ifS, 

^ fX ^ Id ^;j ^ l5; £ ill # 4 (1<J ^ A ^ 5 e: ^ S, W a # 51) ft!i 
&. l896 ^f.FAi£'ifr^JiifS)L±A^^i. ffeNA^iSfI:y^^^^^aa^fX^ 
^ W. E/K A :X fr. J?J ^ 1* tft fH. ® fX ^ - a jS W ?£ A PI I fii m ® 

iX^;i!ilMAPHfl'jAfi^fa«JW®l^fi’l#EAP0yifff hiiHI^.ifi]' 
a5iiu:^^?^AP0aifnW#fiEISfiJr, ±m±Mm'^9t^{n%'\SLn^ 





^ ^0 )t Sf ± ){Ij ^= ^. if ft K jfi ® Bg 13 ii ^ ft![ M “ E ” 

(plages faculaires)&5 ,'tl(l'36^?S; S 5D 

ii S itfe it # ^ ig ^ M ^ g-p M fin f5 Sti K i@ ^), jn ^ # i; PH 

An.Wva^MPUMfe^iSsi^-sR-inmgagc&^j-sffT. i^#fs#e<]sg}t 

gift u $& ,S);^^xs:tfKi3 fiep^^^c 

fti$jiKfiJfamiEftiWs!cfta;Lij hl3^n®F^i:Pa.iRJlSjiSrSM 

Adams, 1876 - 1956) ft (t( Ch, Si. John, 1857 ~ 1935)7t tt^SC^ 
(A.S.King)6tlXfff‘J;i!iftfnxf;icl!n6^jf(!iM3#l!itB:^MiJM. 1905 ^ 
lii f-M it ig ftiiK % ■tf'it it li: SE. f 3 ^n m a ^ 

i 906 if- ® ^ m m i> it £pj;/ ^k gf w w i ?? ff r ^ @e &<j si' ?e . ^ x 

ii Will: Hij i: PH [H $$ ff) ii a Gfi ^ $ jg I§i M ^ ^. a M m ^ffi 

^'3e'g§.Ji|!Mi;PflWfl?t|g!MiSii-i'il(ft^iI±^ 25 B). Bik 

3[iHf 1-u n. a # (fj ij t. J9'ft ss iK :$t 111 ft S'J ^ s; ^ sp * » sfe ffe 

Ti. 

1908 fti^ftftiikiH H - Alpha >tSfffli#&ti^feit:k:Pa»l^ffl 

1 '..«’W, m X 1 ^ [H-ft 5^ ^ (ilfi a ^ iE "E" H # “ s ® 

w\ asKi^ft 

i896 ¥^^tia 

Zeeman.1865 - 1943))ia|?g!i ^itilSft[^1 M0f , 

i ii M ® ig fl ^ ft S^J«® ffi o 



W5SMiK:ie,iroa^iUMfta«%W®a.'&teA=Pffi»f®^:&o 

iij ft - ;(^ » T -ft'ffl # w at ft. H fla ift ^ a - )t^ n «:§ sfuft «■ s ffl 

l^I^I^w^^t[^(3^ra* §3i)o MattiM^E-)ewBt«.-'h“siftff”w 

S36t^w«o ftsa;fcffis^asdft/h.i(s=fflMM^*ama^E«*i* 

^^M3km^;f«:iKft,a#M«ffittS^sa-art.sii^'-a?f 
MSfi'a:$(ffl20)„ g i9i3¥iii3t6,a#ft*PBfli^ft-'hw««ttw 

11 ¥tfDji 22 1923 ^wsfc^fitSSraiauis.aaife^ 

1925 ^jEjt^M) .=Br^mtiwsR^ R«a 22^&^mmuB:tmmm 


© «ft(g«».)*ISM«a*«-»*«.W4««rt-jS*M*fi«S»r*«« 








B20 «Tn«:ft!R«tt(B:?-^X3Xir.i926) 



II7 » M iS n ft « tt «(B Bit B) 

£Sd926 ^9^ 2oaM;t:n«ftABft«l»ff.«S: 
1946^8^ 25 BffiftftttASffiBc 


(V.Bjerkne»)J9fffim, M*a. 

3feo ii*#a3«4-e^-S5J-SASfc#,gs*«ja#:Sis9^^ 
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5o^m{^nM¥i:k 


nELi).5 i^m)c 1/4 t-itt^a?tji 

IniM l-.fiJ;^AfSiff±if^c^^>fe 

^ i^J ef ?E |fi| B^ iff l7 fill W ji't m 7-it 6'J m 5)-rr. dJ 1: t ® m 


iS 'it ii: e^j % ^ -A it. it -S n ii it fi 

iailiti^itif.i#fi) riiH^AtkX 1913 hrfnf^Hi^S^J 

M W '^'f^ K ^ igK A n X X^f- ^ W W 'S (G. AWiii) 

T- 1926 - i930^|Hji]nW^lgfliHiir'„ 

[■.[^'fr®:^l'Pjitfefi.iiMfe£)itPjiBSW;(chromospheric flares)., ¥■ 

t: 1839 9 n I u ,im^-fi^^- 
'ffi- fpj il'i flit. # W, m t if- 't '!>! ?E fi^J K i h ai - it JR ^ , "b' ifl & 
iS IB ii it i!* is:. i I: ft ifi i£ §11' lATP fil f® ^ 5 T-, fx ^ 

tt'T 5 r. ii 

iiiftSmjfiiaHjPimXntftiimito iESu , 


i908 ¥^i’i' 

itmin|!fil!)i ■l^ftDl-M-hAXf-riC^Ts^. i926 ^jisge^ft(i..d’ 

«) IP ^ it ta iS, s ^ 6'j ¥ a. 7 It m ® X ■£ m m 0 =n'Bi 

m f! , ifii 7 ill T-b' ^ ^ Hi Pi M # 'P. 

X Rf S - W-E If IE a ft, ^ ^/s --t Uf fi ^ *'A ra it 
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1937 ^ 4 ^ 12 

*****±*(8 Bt 36 i ^. l 3 W 04 « 28 
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-#XSlil.i932 

A s ffli ± ^ ai Sii +;l ^?^r ; 2 : ^ (M A'ft A s ^ tg A M iS # [Hi). 

ftiaiS 20 ¥ t*-]A ffl stifH) W^mffla. ® 3^if] flj ft A PH 

liifntfe 

14 a ^ ft A A PP ^ ill ?;! fpj t ^'^• ^ 1^, ffi f# ^ A n M ^ i 
il't H ft ftl iS ^ m M W ® M ft W S ffl A PH ^ 3t fX 5tt 0 I? ^ ^ iH) 
il^(E.Petli.)^A^4fHj. ftST 1925 ¥H4)j-Rft6^®ll)S§()iiMWA^ 

iH] n ft ft ^ ;SJ: u ft.-^-w ■ t'it m A [Hj ® Tia ffi, w ^ iS ii T A 

PHfiifti]flSiP^i^®(720 T'^/^^'),?l^ifirftai^&?J!5lBTo 

&il ift H A ^ 1 fHj W ?E, ft ifi 20 ^ ft, H'fj - # Hr S 6i) isc ^. ffi'£ if iJ 
ffl A fpj a . 51 J fn 1|4 ft T ta ^ i£. 

P )A SIW 7 PfI ^ ftl A ft Pa ^ M Jtm M a ft a M if ^ 
PU S, ^71 fil A A ^ ^ ffl 4 iii - A A S. ft a ^ ^-t-fHl 0^ A Xtft ifiS H m. 
^ a A 7 ^ t ie 6^j filf'^£. s ^ i# jij , ia ra M a g ifs g ® A. s fij 

1930 ^ASAA'^'^^^'tKB. Lyot. 1897 - 1952}gtB^ ^0^^",^- 

- :Sr )t m ^ w #3 ^ 7 A ft Si) 0 t ^fti ^ ^ at 6 ij ® is. #p 

§s;gsftti:fiiftmiimit 2 94oA6<jaft'#A^c^ft,A 1930 

ft0l^&ii*^feif^;ta'l'fti#ft PMSPatP^^ 

#WfX^c 0A^^PMAO^ft?iti.iH)®®KiBtraMAfSxa3!7@ilfc 





fiF m ^. ira « « itfe « ^-e M ^ ie fifi as fe # o 

* ^ ii ® JE « « ^ M ja , flS * 5J-^ ^ ^ ^ |g ffc ( B. Edler,) 



1914# 8^ 21 BB* 


JfW?S:®» ^«W«3a^iJgH»ra(Albert Einstein,1879 ~ 1955)« 
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1905 1915 

1919ipgTtj5(A.S.Edaington,i882 ~ 

i944)®^Si)H t;«e«e^rrf^&!]. 

6^] S la M ^ ;fc P0 ^ JF at ffl i# N - il M fi M Ja W bt K. iiE BiJ * ^ W 

M.Kftbt0ii8mi!K?«:fcr-^Sc 0 p-tMM ¥..& 

1947 

sij ^ iJ * M ^ A'nr iS 6^j yi ^^ fn ;5i ^ 32 ^ ^ ^ 

iiE3CT^HSiTafitSfiMo 

w M K in ^ ^ iifs ly »'] S3J )((e S'l xt T+0 3t-m fit A A 3?f[ .«! H til # 

39.tTS^aiSWW5E 


i890 ¥W5l53IWA5:f^^Sif1i!ii(K.s.Hoid- 
en, 1846 - 1914) Ptr f J EP fit, life ;i >fy ® i5; A X ^ 90 ffi >|t if? It ^ p;f 
&t;^-^;i 1894 ^l-U^t5&aA5C#^?S^{M.I^wy.1833 - 1907)10 
S#^S(P.Puiseux, 1855 - 1928);5ff ?JE(lfit. Itfelflffl E* A 5: fl 60 M>l^ 

ti; fit 1^ . ti ® 5t 0 E ffa S'm ^ iA: 2. S^-J ^ Sa a ^ fit ^ M ifn t 

^ItT 1922 |g 1927 ^|‘B]-ftS»llS^A2:nB'ff^fit,5[5;&i!l;£-A.^i a'SIt 

ffijfefitjtfiti^ma 




HBUBftaKMo i998 4Ffft)cSA»ll.a<S=SH-WS*- 


1927 ^^EiSi5^3fciljffi^ W. a ® 

m'^& loo'Co 

1921 #j£a?tiC^*S§(A.Daiijoii)# 19 -ft® 
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^-*5 iS It; W S ;»< t; S 4f ^ ^ ® ;E ifi ( E. M. Amo.iiadi. 1870 
- 1944) ‘g?!! - (K.Jany-Des!oges.l868 - 1951). 

A'^-kMT 

i«iHI?)111 r-m^-} 

fS ^ :^: fi^j m ife B ^S 01 ifi ^ P :0: &ti ®. fH W ^ A 5;'’i^ ^ ±P ® 

80 M M A is ft; T ^ 65 XMl M, 1^ ^ ± 5te ^ ¥ illf ia W N 

mfi 15 6<j ;?cm AS i-s. n 'mtsf iij ^ ^ ( e . c. siiph«) 511 m ti 

■tf A fr PA f AS e<j H «fS'J ^ M “ft Itt )(K m pa iiE ^,. 

B 1905 .#. 1907 W , fff ii W fdl 6<J ^ ft^''S |!|-; {C. 0. 

l.«mplutHl. 1873 ~ 1951) At itiT l;] iJS ^J' W fJ IH ^ 1^ fW 65 ff M K’J .S' A M) 

H tfii M tj 1i n.f nT W HI 65 HS. 

fHMB I941 ir-UAit£,-^^t)-^f1ilfi5Nf^ef¥n 

A ffi l)J ita 65 W ?£ 1909 ^^;^'mNA5S:^^=^nrA(G.A. 

Tikhov) ^F. l? It fA A A fr. ii ^ fi @ A s: 1^ ^ !ift - fS-R m ^ (Ade 
lu Baume-Fluvincl.1860- 1938)E 4 fA (F. Baldet)/if R 1'It* A ■n’if 
r:^c. 1911 Wood.1868 ~ 1955)13 5t)^t 

faSii^Arff^sy i924 ^WMAA[IAgs:'^ 

^IStt^fW.H.WnghOA 1926 <F-gfef:^^^(F.E.Koss)Tife!i^K31:lllA 
ARiPt^:tMo 

^>1-BC Hi i4 ^ . f!l f!U ife ffi ± 65 M KI. S A IK PA W ^ ffl. 

65.4 ^ St-65 A-1 ill 1? S'j BA S. W 4: A il. 65 » fe fn « it “3 >4 






*‘««««‘'ft;KS± 

±,AK)9r#4tJaW9l1ff.^*^SWW:*:*tW»aT.#^JS,To & 

Av±rAfTSW^fe3fcffi>i-ft'en#K 

1922 $ 1928 ^ (BI , ^ ^ 4 K 3j5 A i ^f M W S a Hb T « 

1905 ^g9faSi^i(V.M.SUpber)&ft^:^A5:^?fi&a 
^T,g i922^iu^.;e^MftSt^afciijWHAWiS'S3i^W5Zo s 

SgJ 1931 Dunham);}- 
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*¥*e(?sn)fii#[®^Wo asi^iRffi«m:fc^TSMrtspwiS» 

-e ff]«^ ^ ^J-W ia, )W. S: ± T * 4= W a $ o 

A*iiEWiR5'l«^ifn^?^o * 1933 M 1937 ;i^WSaXf^,3E^fff 

iS ;l+# 3t£ a w ^ ^ ^/S’ft , 3*t tr M » a w ii.«ai a ® 

ax^ai922 










tt«A« 


:^±&n-km<. fi^aW^®S®ilL#lU^«ffi3l^*APBW7KSWiE 

AW*.sysistetraw- 200^0 4>i^Ms®^^aip]amw 
+ 50‘C.Aa±fi«)ia«fic^=fr^E:«^E& -70‘C^'tba + 30X,Aa 
- i4ot: ,±a±^ - !«)■<:= 
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J.Stoiiey,1826~ 1911)^ 

~ i946)«^jrai 1916 ¥o s»^ife4«ia+¥rt 

g<g^fa(G.p.Kuiper)«*^aa^^s:^xtT^^:ESW#»:»-^fca« 


® a-»aift«sssaTiM»s.a**«#{ii»a®*ji)«*£*®^****** 
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't»»iyiE^(l^'t^§48)c 

;t:ai VftEb«a3^i^mEmj5^»(E.E.Ba™itl.l857 

~i923)Ti892^jesgft{|,is^ffi0ffi«s^ggee«i«^-is:ES. ± 

aiK^ 1898 ^*5e^#(W.H.Pickering.l858 - 1938)iS:3S,ajiMj!S 

T 1904 M 1905 ¥fBl*eMS(C.D.Peniiie.l868- 1951)4M3£3tX^ 

^ga!W:?t;31VIT 1908 ^*K#S#(P.Melotte)ffi»#;gf&3e3C^S 

a;*TlIXT 

aWAS3®-»!JlS,SL@j 1938 ¥M^|■:?IS^I5«l^ta^afcU^je3SAS 

w^^w»jia(AJix wxi),«iat^rtass853^;L*:aa(« 

■t|t§48)®o 



AftMAaK 
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/J'trS 1891 1^FllTlfN?c5:^^j^^^(MaxWolf,1863 - 
1932) fl6 ^ IS ife fH 1® tfi i 'Mf P.. 7" &#. M A. ^ 51 

i6oowiZ0. a 1891 ^f■•^y.3fe^;f3ta&!]/^^T@-.W#m^^®,E-gA'e^f] 

W m fct A m ^ A |ifj ii i£ . rf 3i /g - ^ M ^ 43IIH f tt M (Eros) 

i£ M H'N!^ ii ^< ?|| 2 4()0 :?T A , A IS Aj W ^ A Ptm ii f^ iff W 
§41). 

-#:A^TM(K,£a)A 1930 ¥ l >3 21 tl tffiAtS 

A(c.Ti...il,augh)fflAlfiiJAAA 5 ;SSii. 

A A A S: A A. AAii iS i'h A tx m ft; ^ ^ 1.1'A'e^J i^ lifi «ft. 
iji^. l9l5¥m4i5?Lil^«iffiA£A!?® 

^ m ^J. iJl IW A ii - A fT h\ friJ A ^F.. S ^ 5fe ^ la ^ f[i Ji » A fig 
Jn fl:iSK 51 ifij A M0# W iI-n . m-a A »&itfeflf A./A^ A: A A 
)ji;--KitA#4iSJ^WAfelfi'Jt7M, m A¥fKlSi!^ig-3|tXA 1919 ¥W 
f ij w. 1 iJi; it A; W W. 5.'. fi I ii m ii't Ml A ifl fit A It . -ii S'J Eg Jfe m ^ « 
A S iS-ff? ft; ^ IS Mj Al M. >! ■ tii <11 * m ji ® A ife ^ S A Ml tT ¥. ® 

a ((1 - AMS Efi m MJ A Sf-J H M fV A; ftE¥ ^i-tff M i!^ , A A fir M 

^ W 4Ar rue It. f-HAJ W tfi ia ^ A M ^ iA A ||J M PA a .A M S-A iE£-fe Mj 

^ A h. ^ Mi t £ ¥ ^ ^ fft iKAP ¥ ^ M 5i-A A: =lfi=, 

t iS ¥ t M, ^ 14 ^ if fX S EA A A ffl 3|F ^'t M-A-‘ij ^ Ml 


.t¥.SIH#->;Wl7ft.iffi£li-»a£««P#')''«tTm(JS-t;^§48). K-.iiHa 





Swinf-s)|Urf-:.^[i|.i:ft;flfli^H%ii^^^^dl^(G.Uerzberg)WS^liW 

^ AiEw Hi ?fc, ft# m i m. oh . 

NH,,(;H: ^ (radicals) [fii 5fe i^ „ S^ :e ?,ll^ #1? (f 1 T li^¥ S ^ I^J ^ (4^ 

M t! A^SK is ft^ taisii, Hi flit ii T nm?L ijX e^j mix Jiit. 

n ^ (1 % If:^ !{fi #5 i£ if, T Ai 6<j Efe ® M it fR, m A #'J ti JS 

•T-'4(lt^5!.(Ran„li)A 1883 

A itPA j ia is a a 7J #f H1A, (fij R. ftk A 1900 'X * SC ^ HT 0H S » 

{a iE tf- fi'J fifj ft % Jl: f: ^ P? ^^^ ^ m Sfr ( s. Arrhenius. 1859 - 
i927)T 1900 1901 

{K. Scliwaiv.sr hi]d.l873 ~ l9l6)],Stt?.?^^^{5&tJa£t,-^?^- 
}!)Jfi77iit(?f5Ii:^T: §35) . tSlgiA tft!it, AH'®.^ ( 

r X# Hf &fj !}K A, m tv:-3t a ft! it w 3i t 
J} ^ Ifij >l£ atj #) ® ffl t.i It HIA ^ M 5a] , iJi '!H ■ - m lirf 9’t ffi A A ftg ■'JP ii 

ill!: #. a-). an fii •!! m it iff ftf M m w i>y r-. 

(11 e f-k m I' I ii ^1' if!t Ik % Pji If i ki in" A- A A" (fii 3^ ft!) = a ^ 

Al' a if- fl^J fM #t ®. ft :9- f- It '\'i fli -e w m til ft W it A fit) M n,ii& 
J} rti -f kirn i)it fi^j !*!' A ra/ M a i'l! it M T H )^^ W fiSi fti ^ M it iff fi'J Jf!: 
4# 'hi, #li ft M fiti Hi m (?f51 $:■ § 48).. 

- iMft tmu 

dl fit'ft;, BP (ii Sc A, A A ilfc ft $rft£ 'ft )W A f« 

ift M fi^J fiff ?E ?S ft ft a t# ¥-W HE «lj )#; ffl A (4^ Ji fi^J A ffe, Hi :tE S 
1930 H ftft 

llft.iJtWfiEiftnEiaLi5!iiif^4fliii€¥.fii]3tit,, 

Aff!iftHci^fzlA^fHe^itfl't5¥-ftaKtejc¥. taW^vH.SiftA-t'MLl.fitJ 
A j WAftfyifhmM, ifnii-iiu wr A 

(?^tJ^'§48)- 
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««*M(191on) 

^a6iiT^r(i9io^5fl 13 0ft«) 
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*aifi0;SWisS(i 

f 1882 Newcomb, 1835- 1909)iin WtiE^o 

1677 5 1881 ^fBlJ9rajHilW*SS a 

a ;Sia5is^. fi!i«ig 0 f}f ta w 

43% m.m^ 1895 

« » > M. W ife T a «i IS IB lit 3tE a »iS - e S M # «■ ® : in ;fc ra 

iStSfSIIS^:SC^^»:?(A.HaU.i829~ I907)@fittw^«w;£^® 


\ 


*■■(19101) 

1910^1 ^ 29 B 18 Bt 19 18 8^41^0 ±Sft99a^ft(S<C'B«.]2l 
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fsi{4 +f! i-iit/irm iM fKJ & H T4= Maift" S )fiZ ^iSSt^ 
a,f]tjiit m »;w111 a.itEii,X't7 kM w^tu;43". tkM i5 
11 i£ ^ ig m M M fwm fiaa 4 it Pif m &!j lit (H iS ^ ffl-^r, ^ s-t 

it tSi A l?41 Ij. tli M-'S/ii 7c 3t ^ i: A m US a Bi3. 


rca/L'+'rt. iG. M. 

Cle.m-ii<'..))JUWil'4Qlfl^R1^.it!iffl 1765 M 1940 ^|n] ,4? m7XM ifi 

P fi5 i£= ^ M ^ . >J 4^ W a it @f 4^ SI M ^ ft ffl 42". 6. ffi^ 
itP7f0!MSS 43".0,mi;^i^iE. 

1945 if- # iif! 4' A 5; ftS f? ( H. R. Morgai i) ti ^ a * A PR W 
M if!'] ?< a lik a $/l jfi fi<J jZi! i 4T - it «»l W it , St (fi 4", 6, ^- ifl ffl <4 


itiflM^eS 3".8 fll'-'H£j£c 

aag^f6S7fi4i5]ti 

Si: fls s a. iiii a a Q $$ ss 43 a ^ a. v- a 1 870 ^ ^:ii m a a "jj « 


SS /I ir A Ki (tf61^ Si fi ik!K.^< m A i]3 ii 'i'ii W a M ii n U W i'lt it C 

^tAA^jta r^y;)^i'5ia:.s f iffi-u- -isji 




-irftl*! Ai^SiAl7! {C. IMuunay, 1816 ~ 1872) ^ SS ifl (J, C. R. Kwiaii, 
1835 ~ 191l),3II^IA?tim;^:^'['ii ^3'# ate. W, Mill, 1838 - 1914) 

Rf) (h;. Vi'. lin.wTi ,1866 -1938), fli fill M'rll^J (tS H ft A ^ « M Z I'a] it 

rntr^.'Aa.&^j -^^WAAfijr i926 ¥^-riAiR.H:^is^j;tiffw=f 

SI a t;j 7 j a it pit A 7iA a M til a a 0 ft ft<j is a4ii Es a a A 

m ^ i i M ftS a i«i) ii :'S. it St iH ft M is ft A P/r ^ .‘t SS >S' W ^13 A, ifil H 

(If ^ fa fl t r w tt . ii |mUj- [is tti N H4 N ifrf ^5; , ft M- $ « ^ & ft 

14; a * a M ti f M Ifil ft fsj. f t A a a 0 ft 6S fft N fiS fti ft:, 4ic ff 1 Iff 

fK ft. es. a ftj 53 a a iil a. S lit a A {4^ A W ii: a US lit 4J ± ® SP 

ft-aftiiisSo ififgftAA 

tssfSftt., && 

a U 1141'ni it.) ( ft ® A It: ft A ) &S Xff ^ ^4 (N . Sloyko) A 1936 ft Iff Ai ^ 

m , in A ft #'I| ft # A fiS iiKlG, a /gfgAAftW^'I^CH. Fim^h) 

fiS-i.-n-- 

ii a f4t Q ft fil a ft ^5 A I? ff A A ft a III '-j a rt 6S #j ^ 17 







§47)o 



)tfjir^JitA ‘ ..,^, \QiLiyV 

I) I } ^ 4 ‘ o 1 ^ 4 ^ 


*iei((Bbi*«ii]i£a) 

a SB=^r—'^ »f 810 ^f ft W S m. 3 ® * « « H> 0 W/!'fr 

GaUe.1812 - 1910) Jidj. ® 6flfeT 1873 8 #/h1f S(?E^f 

M)o i877¥^B3t:a:^*^?(D.Giii)*aaaWja«,^^*i'0W 
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1888 S 1889 ^rHlt&#i«ai8r-.^/hffM(7 
Iris,12 ^ Victoria -‘f 80 ^ Sappho)1895 , 

^ ii T 31 + ^ ¥, ii ?gi: ^ «j£ &t) ^ ^ iE Si-rr ^ t-f# life 6^1 ii ^. 

1900 M 1901 ¥l5]M¥a 

life 5 ^ «i (A. It. Hink s. 1873 - 1945) fh Itb ift tB iW Sfe ¥ 8". 806 ± 0". 0(M! ^ “ 

d:^ 1930 M1931 n - w.^(». 

Spencer Jones)¥ 8'’.790±0",001,A^yv.)^#ifi¥ 

iS M ^ ^ (parallaclic inequali- 

, A M 8". 803. r.t] Jtt nj a la ^ ff m ^9 «fe ¥, ;W ii^J ^ M 

#, i£ tfi A X)s( f-t H-Ml'.©. £•«P W fg M (# ^ ^-t $ § 47) o 


II 


42.teS&^»f5£ 

h®iAii.l885 M 

— 1890 ¥.i2SISffi^S:^i:±(Miss a. C , Maury . 1866 - 

i952)W7tilf5i‘^&5frAiAM¥fifefi'Jo )^¥5)-^^A^a:^frfftJefeafn 

0,B,A,F.G,K.M,R,N,S.±^ 
W B,A.F,G,K,M AS,:g¥^^^¥r^g|5mMo 





Xf^.g^a*±i'Ji&.-^;fe*±(Mi9s A.J.Cannon, 1863 - 1941)^^, 
Sa^e225 000 ^!RM^i^lJ3fcm«4J■^,X 1918 - 1924 ¥15]. 

Draper Cdtalogue)^ffio 


Mi Henry Drxiper Extension) , }{j^\i, 11 ^ 



««■» 

A(NGC5128).e(l 1400:ff3t¥o 


1905 

1913^ll@5c:J:^^^«(H.N.Ru89seU)ffi$a«'Sd 
^i Hertz^mng—Russell Diagram)o iSM ffl (BS 2l)^7r%te 

aw«ft^a^-i3A^Mw^j-^^,ga5i-^ft®±w-7ic¥W±,ii^ 

iii±isW“Sa.ii4ft“i@gs’’o A^»wsi^ BSgMSi M mm 
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l:DLj(fel[“±Mf^",:^;PH^ C ’SM,{SRtE 

imff 4* *. m^ . rr.£T^ ^ m ^ Bit ■■ ch m" . w/s- 

aSiti^fiJ: 



B A F G K M 


BE 21 «— 

tii ¥. ft )t«(ffi ^^ ftt W ()t it^ IS!) W ?< if. fl/ai 
1914 ^ X -M € S «lT Nr iS If ^ 5; ^ '4< ?4 JT i'r ( a . 

Kohtschilller. 1882 - 1942) -ft- f4 . S J3C &. N if M I^J g M fi ^ M ft<J )t if 

m ^Mffl4'ifif m i4-fi' MX ff^j YAxt t■■ in ¥.mm 

1916 

/j o^ji M ^ M (4^ ;^|| M-jfi S e^J g M) Si ^. ra ffl M ^ iS ^ 
if ^ ftti m tt iij m tei, 4'1 ffl : i /fi Hi Si ^ fli) M W ^ >14 S ^ 


l4l^W7f««J=4}ff^M>: A: ■’?•««! WT'ffi^J<(F.Schl«itipT, 1871 - 1943),ftfcT 1905 M 1911 







Kills i)P®.^^k»i«fiW?effl-tfe*;LWA¥(H«fe«iii|iB)Si!! 

i43)o 



«^KlC«aS M51 

E*2 100 :)?*¥.»-ail^ NGC5l94.»W/hff«* NGC5193.Bria»tll 

1910 Wilaiiig)SlS^^(J- 

Scheiner, 1858 ~ 1913) -^ E H W ^ ^ # ft C Ch. NtMtiinaim) Ja M ft SS iSi 
(Max Planck. 1858- 1947)T 1900 ^@T^B6^ ,ft5t 

aa^TmsMiss.sifnifaifiMtfjfigo TftAa;i-Wfi“gfi”^n 

m., 1920¥IIB^a^^Sj5:?^(A.A.Micbelaon,I852- 1931)ftA 


O 1892^* 87,1910^ 305.1935 iFaa7CI00.9JT 1948 

¥.*^^*20 000. 
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100??i-(2.5 

^ ^ ^ tg 6<J T ■^-fii, ;L S! g M -S ® r iL ^ ^ 

i938^s£^K31;Uj^Jt^WS 

m 6^'$-fc ^ti til ts S ife Pif ^l ;t ® to W tL . {E «I ffi it It a &«j 

±®iSia{liS£® 

§36),^y£'H;¥^H 

iiE 0« B-oE @1 . a >j to E ;*; 1^ $ m EKi )t m ^ ® ^ y-to fi S; gj. s 

® 'C,' is n 0't. tt«li-J ^ m to 'fi: ifii % c 
IJ: y M S to ^ it # to ffl :ic ^ to if i!S to, a ;e M K S 7F PI ] 

(HP:<^!ffiH^ i:s)toto^E -mmim^.^^mm^it.mn'Jc'&mjfft 

Pftio’ ifflea's,ftpwtoliixaiK'isij 

(;*:^to«to£-iS#).if^toM(^mtoto^^o 

4^-^^ 1912 toil' 

(t, lit to ^, m ^ ^to it W rfi ^ to W-S iil iS ^ M ^ to iiSt to to :*: to. 
to ;i to to N ^ S to « to-a M A t? tto 

|^ffianiti!!i|Sytoi4ittEAaHaSifflSto?&^. ^ISamit^iJ. 

S[<;bbins):(itoAll^4E*to I9ii -toife^JtSitPirltetoigiSm 

to»J,i#i:^SiHa§to#«^P^snsii -^^^.PtoPU^W^a^totoM 

1924 y mSiS tf; (I). B. McLaughlin) ^ S 4# (R - A. Rossiter) ^ 

itx^A^fnSi)to$MtoJtiftofflm®i^.ii£aiS#Mftii^^-^'effltoWi 
fi¥t. h:^;5-3e@to»Tt^fl-®ti^^to#gi(G.A.shajn).y.^?®Stoit 






fiM,gfl:fe«»sasitfttij4?ca5«**. as«K«* i sooms^. 


o.B.A aM,ifeW;twsT®^WMo 

|^.@ittS20M;i^fiWAfflig5(:$M3«[a^^3fcStao 1914 
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a e-stj ^ ^ M s ^ ^ a. ^@ in 

&<] jjr w E fri ^ ^ @i 0 fi if M ^0 a fn tg is^ 3 f, M is t£ r 0f iia im 

— t(Mi8s l].S.Uavill,1868 - 1921 )T 1912 ^• 

m ^ 5 a ffj -1 m s s ^ jf., [ip s it $ s ffj/ 5 i m fo K-¥ -s a: ^ w 

22),0lftl'i£WJlNWMife(^A$: §43). 



922 

',iili2Wf»iE(9 34)H:6i: 


i2 •-HI ft m. <d-ta M eij fij ig W ti fl W ^ii fiMH :*: M iS ^-. )}') S 

J'jei)ljax^il^^M'^-'4Cl^'>tf(M,N.Saha. 1893 - I956)ft<j I'-tt^.ftfeT 1920 

if ti\ n M ■'t liS T- flij ft. Ji it, II ii w 't &ij M ft .ij fli) ^1 

L (Mi88 C.Payne)|lir]i^If 

1'aii.ickoek) fll li N 6i] ^3 -M if ( A , UnsiiM) /ii ffl W M ?£ +« M . it jA iS if 
'ii 1$ to ft fti t[ ftf tu ffi t) It 5)- M 99 %, ji - it ^ ifr f t ^ * ife h -fi' 

ftr4ft^Jl>MI#Silft.l938 it--0^:t?i^^f.fiMftftM^|fflll:W f- 










ftansM 

iA.ais«'t'"ria#aw^**Wj«a<*^»*.).AaftWtt±M 

^tii5RS;t«s(i)3^«*p.(2)3Siiiaii.(3)*a* a,(4)s«a p.(5)»»a 
7.(6)tii*a >.(7)»/’ap.(«)4iiBai.(9)ft*iia«.(io)tt*ae.(ii)^* 
aa.(i2)«[^ae. 
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Of E + ?C ^ ^ X W ep « a it ^ S ^ ( S. Chandrasekhar),-ft 

M ffn S X ^ a ^ H ^ H (D. Chalonge) ^ A 6^J il aj o 
^0 ti M A ^ ft) a it rs] 01 ia M (Hj j£ ^ ia s sp ig w a it. s - a 

itftj0£E,±^M-Et!BSAjC^I?l^it^(R.Emden,1862 -- !940)-^5& 
■5L®Jf^(K.Schwanschild,1873~ 1916)«jft 1906 ¥l'^ ft) 

(il 1916 - 1924 iprEiJ^TlC!AAta;Mft)fa^ff@ff^^ft/-^,i"Jft)@f^. 

ti ® ftj s :f3 +B jit irij ft ftj. Eb a a it m tb +i s ft t' E i^ ft) is 

® m i® , If W-H 7 j 75 M ft 27 ffi A « ® 23), ii # ^6 ?ii ft) A M A 

1938'if■ft^!^^l|?i.tft)ffl?. ^E^ft)m^{H,Bethe)W^NftJl«ft^7K 

(C.von Weizsacker)Sa--ftIgift^afiiftjtift,lECftiMMl>^^P^^lifi 

fn tM M ftj ffi Jle i!)^ ft] ii ft S a, if Efe T A W ^*1 ftj Jie i® (m E 

§ 3 3) ifn iff. J L ft fZ, ft ftJ N M, N A itfe ft) ¥ iS7. # ie H ilk a tl a ^ ^ 
®I?jD$«ff(Holmes)ftil-e'ft- 35ftftTo 



*23 *PBMl*lSa(3SM*TiaM0fA) 


i924ft-STi®fttB:m$i#tft«fft)ait}it5-ftmsftiSSit.siE 





ti iii i^d, * j 1 it it ai a-t-. i-:;i ® g ai ii ^ ^s 5? ^ ^ i M f? s w M a 

STM 

U#6<je6^^ 

*MT ^'h ffl iK ife-T. T :*: :fc ^ 7 M SIB] W T tfc. 0 irc tl ® BT l-U 

5if T “ a ^ a", t4 M s tb y. f fn e^j ^ ^ ^7 »t±i 65 M s 

^. iS S B3 ;a ^ M 65 tl m S'J ^ 65 ^ ffi, gi ® ^ ^ i4f 5t = 
i(P ^ ?6 ff S 65't if ]-.1-aj l; 651; a T M itb ^ 65 Jl ^ W M fH, 
[fa'£ 65 ® ift M ^ T ± ffi 1, tg ffti "E 65 ^ i^J ® @ ii ;K 65 ^ ;e 65 a ■ 
Ti^o 

i!? # 6511! ?a ii « r 1^ ^ ffl !Pf it 65 ^ i-f-- T ^-ic'T: ± 65 iffc ® o 
IS ig ^9 x.t it. Ml ^ 1C la {1^!1 SO J^: 765 m M) 65 m ^^ SK ^ 65 i® 
^Sc ^ - T 5M 65 I >5i ^ a 65 H-t IS, ^ i gS£-t. # 65 91 ;13 ^ dil’^ A 

S^ipatlU I00^t(2.5 >l^;)^^^65.^.jffi^®i;,^^^EXJ6#M6^JAm 
a SC 7 itf ^ 65 3i ^ ^ , la I'd m Pi 65 ^ m ^6 @. it 65 M W ^ 4-A fi S: 

65ffii^.J^M]6tiiF.aiJ fSU^it65iH^ISiai®S7.M1^65^ffie5l?ft = 

^^f^Hi^Jl^^i0®l{K.H. Fowler, 1889 - 1944)1^ fflS|58=f *lf * 65 IS 

^A=^A-fe.^5:7aiSM1^^tt“®Jf=iS”®T65ait. SSitWlR 
■^■ri^g^i^^*7#AlJU^i^5cS!^(lg t# §49). 

£SiJ i9tlt&iA^TMM+^iS65^iRamm«1, iA^i»^^H-t1t 

TS-®(J.C.Kapt(7n.l851 - 1922 ) 65T'®, Ilf T'E65@SSo 

l904ipA^^SSC1«Affl65is^65^^I^AW;s,mS65:g^T 
^toKlS1911#*SCmiJlb5i'^iSA5^±,m:lASli:5i'65M^1'C6*m7M 
iSLS,1^«^AS'SSP-^tBS65m7^rfSJo UIB k.SISlH^M^^SIST 





168 / 



IEK^2SOO 16 Tjt^nm^tfio 


±M206^‘‘i£j¥K«",s^K«a#fta^wJi^i^^^:st^^tra 

i922 ^^ai-«'«M3%w«So 

m, fic m a ^ ^ s, ® a W «a ft «■ :^r |S] ± E K :fc K A S M *[/h, ffe i*. 
?^*:faftaj;g 40 000 3t¥wa^ w^* *o 

BT ii ^ ei M ip IP l-:jt a W a * ^ - @f ^ @r }£ m W m S ^ ^ o 

iiageft^^a#«]ft«i:s-fe.^^^^ftaa::fc^ft i9oo^ibi,k«j 

(S.I.Bailey.1854-1931)ft#ft^!btSaMa0Bi^^i£5£aa. 1912 






a-^3£3c$a{aii^j®ft §42 rt) ,jfDE.igaa:*$aMM«w« 

#^mM®fflSISB^{ 5 ^ww;L^sm^^ig 5 ^:$Mwmx^a^,T 1913 ^ 

K.^^#6^lEK:fc^ji iUKr3es:#iJA<.5fcSWM»«tii 



^s.&r^Kisft^a^aizgnHiSo igK«^23oo^a« 


S#.S«®<^ffl*^FauijiPBtJi:*:W60|St(i50S3ife)ai5lS 

*P?£i^^^ttaaMWiit3£$ao 
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+-C' , A tt a ^ ff e M ife ^ fi .4i fi a S W 4* 'C'-*t o 

-t g Tins ^tfe M ® M 1 ^ M « ® lit M ;L ^ W ± M ^ Sfe 0 f ai 

^ lit A i ^ ^ ♦f: ^ IS (B. lindblad) ffi ^ ® M a ^ ^1 ^ iS *■ 4>'ll'M 

*APB|SftiaaW~#®M^WR^S^= APBftiS^mSWia-ft 

S «, 1^ 1& # A «®. i* S g ft ti-5tJ 270 4" ?|fc/«^. T J6 A W SE« 3 :s' 

3t^^h«4’'ii', lit 2 

flS±AA#Sl»#lllii^(RJ.Tron.pW)Al.^fe^EM^A 

®.(ia««iP3P#,>s>i!tss«^fcge.ffi'eM^n;s:i^asa»o n 
a s w E w it s 1 ^ « ^^ « tt lE lit jg.«di A ra ai«?i?'t’'ll'w 
«Ji 3 ^^ jg s « w »f ^ M ft EB w ai ifl ^ a . f^ w 



iliJg7M.Aa«Asn 







v^ t-fJ ft^J ^ sa M |i^ % ® St] if ?E T X-5; ^ ± fS ^ W l'“l 

1904 #-tSa Hartmann 




W “ X fS if? ^ •’fit) ^ Bi 1^/f< X S'j M ^ ^ js S W-)t i» 1 tfc Xffi tJ 


f y. g ii tK 6'f M iij A ^ «? 3^ t& iCf M fS] a ^ X M ^ &tl o 
1928 ^f; ^E Ilf-a ±X A ^-i: ft-: W m t.5^# m iSi Afi ^ illII ft^j fi 3S ® ^ 
S Hi ^ M m fiQ. ii ^ ajf yfi )t 6<] -T X-3i-^ a tM a>tfe ^ .t. i^J S 


fp1 P*>]. ^M5(50^liiif-a®4iilll|(£l]if^fJ(-rfn-4^^ffnJtJ: 

^h. ftk fr I j£ iiH u>i WSy its ^1, li; ^ S> T Ef) it H tU ii ^ X iiP'M (CN) ^n a ft; 
tl(CH -*5 N^H)Mif|ll,iSifiiWai^>tJ®t^jXM3!ljL«ift^Jo 


ifm-T i938 ^I^Jirrt^ftftSii^:rTf#{c;.T.Flvey)3{tB(l-fa:y£i^lrtXX 


^ifj yX iJl. yt'¥Ui Wti;® tili&;iWfi<J m. ife± ti U:kmm "(«]( § 44). 

if A til X Isl X 5: '4( tfl m 'S W W il!ij pj < fill fft it 5fe a :S ^ M f|! fyf 


fK Rt w E i?i. a a nff (f) M M- ± fir ft M ^ ^ iM M w E in ,> ® fik ff j 

iiE 0)1 S E g ^ K W ?a fj IK a m M fyj “ ^ A". [fii fl ® Bf 


ilf i ^ ^ Rff X &D l?fi. ^ a If IM. 

1912 ¥ v.M.mty^3B6;is^ifxx^^ai^awiyiiiMMxfi<] 

Jt it. ^ M-ft' C M X (fiP 5t a X ®) fill# 0^ II it It, W H ^ M X 

fH m 'PM X nf W fffi fj Pft a tfl M [fJ 3t ^. 


® 1877 ^.fi)A-ft-4s:tail-' 

ifeiSTiK. 

Bli ;:ff W ■■ R ■■ ii t X * M - 1 ' rr ft «: 
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1930 ¥ lU 3t£. g il 35 iC # « - ^ ?!l M ^ « a ife M W ^« T T 

;pit-o i932^fiE«ssw3tHgi±mawsi^%ffi 

rafeo xtoa*^s;#«t!»ffe(c.schaitn,i 826 ~ mo 

i/io«?(£<BP io-*ffl>tt)« s®®J^^Kles^a^^ai# 

^iiTo §44)igi®®M^ifc*-i' 

si«Msc aNew)tp^;t-ffi^ws*«it(m-t^§5o)o 





44. •;? ^ M S 9f $S^ $ K K 


iRW)Pt^*»Jfc0«)S;ao 





m « ffl ly e. # H a is ^ w n g ift * jft :*: . T Ji tt A a « sy 

^■^10 ^5^^fe;^^,a^tlSI|T® = ^iAS;#3t:*®iy^(G.E.Keeler, 
1857-1900), fSi^ i9ia:SAtffi^M5£AS:fe&9 36?£^-C90®?(e)S 
It ft ® sa a E ! 31S )fe ^ ^ S « ( G. W. Ritchey. 1864 - 1945 ) . flb ^« 
ai0^ftffiffi[H-gll±A5:^W24 3|-+(60 «?|e)ft«^iR»LUA^C^ 
«60 3s-t(i5o s?K)ftttaj««( t w 60 3^-t 

m 100 3^^(2.5 ?it)sitaiEftfl[affl^ wxf^o 

3IBA5:#^^^l^l!l(E.Hubble,1889-1953)Hftffl 100 31 Tf Sit 
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m-ff. 1918 M 1948 I924 ^pift0lj 

htimiiSii 

A-KJ if m 'I-; II Sit o 1899 t; N ^ ^ ^ ^ ^ iK ( J . Solidner. 

M S-t 3t ifll ft-ft * Pf ] 3fe m ¥J|3 # ft!j .K ^, fe la lit ®r g iS S E li-i ^ 

S Si; W ^ m ( § 43). A fi' I ^ ^i: iff) ^ X ai T tf 1$ = 

1917^'P.t;]i*iftSfEi/^SEMf^EeDji,xi^iifTiii'iniM.. 

A 3c^ f r-aa fflf ^ fill * at s E m >f-, 531 ii Hg Ilf) Iff M * sli M ai an tti 
^ M ie?, a ^ iif M ot) fa a ^ ^£i M ^ M sfi Iff a flfi ){^ M ^ fiD i-u tfc 

«,^-faiinfiii*i‘ita7?ii^jRi,^fbifiiScE(«j^- 

ii:l5it£- 1918 <P?ES. i5:E.4;i%Tf^(lf3fBr-;|^»f (H. I). Curtis, 1872 ~ 
1942))ifff!}Maf)o 

i^MMsyr 1923 s i924 ipifl]it(iftsja^¥.^-Wfjif.ffe.ftiiffi>fi lou 

^ a- i-j ff afj A iffi m n fiii k at a e fifj ^'l' ^ yni ijy gfj a a' A a e e^j i-h is 

§42)miiafeM5iffiiiii:atMEfifiifii7af.5afS;^ 

SOTTJt^t^, j'ilfii^MEA^ 

s'wmjr-xw. ms 

a E ffSc « BJ a E A ■. ?W a E fin fill s E,.-; ft 1^ M E % 

A M M E; flffi iMi a E fill fill A-i-tt a E ii^j M a E: ^ a E fin ^ 

M a ^ fi<j m tiiff ;4 M ^ ■.M'Mmts.zi. 

1925 m 1935 

JiJ^sli^aiailiASizlf^PASgffliS&DMf'I'aE&^jffiPS. fl!j?T-fifeffliSA£^M 

s; # 4)< M w m El'j E . E # >s «t jE w s E efj tfn (^. ii ^ a 
td a 111 ;&-, ftk'ai ■? f# s ^ s ^ a ^ sti a R a ftf) ifi 3.J-a ^. R 

iic®igEM ttit$M33^fa^.af R ur wJHMl:®iit ME6fl 
S§^,E:i^#yT 1 OOOE‘5t¥S[5#iiSSf)B^:^,®iE#iffifi<jSP^,iOO 
litPf^.fifjAMiS^iSnTRMasVBI^'hM^SSafj^WMRSc ttK 
Hi K f ^ E fH) N (A 800 E 7t R ^'f■). ^ :&■ m at 6^j :^r ra ± 







MS7 

2oooA^o 't’-c.'W 

a;ii-ai5Sse«««Tai'as««iS]^ir««*5f.aftiaiii«:i^»iiiw. 

20 t&^a 3 o 

-^^ w fp] s, jt ® ») ^ 1 # s ffi a SI« fi s * 30 :jj 3fc ¥. fi [»& 

ffi 6 »}■ a 5 M {Sf[«f» « »5fe * m«. ;*■» a «tt ix A*.« « m ii-M 
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Wa^iCl5:3&*SM(?S-fc<t §51)o 

® * [ 19391942 ^ i-5t il S 3e 3: # ^ E ^ St (H. W. Babcoc k). 
f^:»r(A.B.Wy8e).*lt^^^^(N.U.M^lyllU)^P^^J):?(L.H.AUe^)®M^^ 

M(^S# §37)«ft:*:^a^bfcafirSfM^ loooofflf.'EiK'^fiS^ 

Schmidt. 1879- I935)0fW W — 






1901 #««liJK«iaNBnisn 


|5§fei&^ttie»rSo Srt*fflatt«^E;i^rt2SSBTA*jefra.g 
l£^&aja^B^%l^^^(M.L.Huiiiasoa)tt]lUfFad<l9f^0 

m, easM^ 

;(^^ES:fc^#^^A.Bj*^'£«ftSB^^:;(cPH®* i T:^a i 7j73^,1k 

loeaa 

nrsait^#wtBa»sjim¥«a<i.i94o¥aifi*R)«««di 

1 ooo^rtSfifl5«Maaa^=^«asiij 
BE,S4--RBPJi 1572 —S §9),:S-»:& 

1604 0 :^= 

WMi;trt,®-&aieaaw«5S^aftas*AS.BP*Faittwn<4^a 


® S<*5e):"*M«x¥EflZ.S(B 1054^60 10 0)S:aa****.f7!Rt» 
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fi» iifra. ai?!iia» wMm. 

±ffiittii(S[s® §36)S igta^a^ui 

MttiL+T^.w^jssswWf^^satawsw-tt.EiigseiU 
4-Ail4S^SI o 



WttflS NCC136S 

AaE()WII5^.{i73^t^£So mM6(Xn7i^^o 


:^A:5:^!iif{ili*^Msf^feBtisi&t)»3tffiiiR»11#i!iW,i9i4 

-^^^L¥a^^#^JI»»o SIT 1929 ¥"&##5feftTi-T«iRMsWIEJ^ 






-yk-MT 1930 

IS e 5 x« »J ^ ii 5;. 1^ ii fi'j ^ ig {i; ft 13 ii s 2.4 ^ ^ &«j M-*■ w 

Hir^Jillt JTftift#i5^9£^nIWiifiJi51iiJ6<]ffiPMrfn{/5^%. 

(24X 10' 42 000 

1/7. 1927 ^ 



ffi24 ¥ttM»ftfe(}’4W'>ft«l3l-;il^^lSM®f«.l936) 


“;S/^'S’l'EiJ.-|S:^H.J-)Qj),'b’ft:-1''rj PR 0^}h^"0^ 

J^’'(hyper^,pl,*.re). ^ t^MM Ih^¥flf fl<IiS#^ 

-¥-# it ^ i; ^ ( w . 4e sitter ,1872 - 1934 ) EP iji Bil S R M M 
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«W?WW<. S!!T i930^saife;4-^ie:fc^Ma*.S?t;*T® 

^ BH «J ^S 1# fl<] a ife SI # a a M ^ a S W ii ip a « W ^ [BJ fit) ^ „ 

,«[Sa450 M ioofc(io"')?t^:2:fB|..d.®S 

i/iooooo 





itt-iis*»£«asti 


^auj lOOll-tPgEAWaSllo + 




ft), 200^i-(5 J|^)S^m6^gA^4ism.^ii20if!5^jXA,l? 
A 600 x” ^ Tu'I'sij jg flii 5 !j , ii M M :S :g ^ # 4 M a IS, ^ a 


45. a f<i W ® Tfe ^-S-tt: Tfe 

g M tif d ;b 911 2 ft A frm ir-r igi ^[f^ A 111 w ? w ita lit . ff ff 

iTc »j^tiamA,-fl5iJiia,Airigifii^;ii&<j'?'A'iiHiiiife.mmi^ 
Fj PU X A 111 fs W ^ zS?; fii It 9^ ^ r^i M 9^J ll¥ ^. 

fit/.'-mt^JI^UftAffilit^i^fSift t-.W'b'ilLy ^ISB)i-i5i9tif^5^. 4: 20 
ilJ;td:5:l/jM^j Amfflfl^'PMJ'llife.Wftii 1901 

(T.C.(;haml)er!in,1843 - 1928) ‘gAA151 (F.H• Moullim, 1872 - 
1952) ^Jf Hi III &^J “ 0 m 1!^ ia " M ffl - ft 9^), a A {Buffon) at J^L m 
{A.wau'kt-,rio.O-^A9^jlTiLy.AIH!)9-ilJWit;^kft<jS:f^. 

^ _ jfijj ^ il5 jfi ^ PH Jli U't A 9<j A M I# A PP A - n-p ^ tl J® I!5 ^ I 

lO=fiaU^,5iig5iit'4f-^K'T{J.Jt^ans,l877 ~ l946)^ffl)gTSAfg 
iii,)H-H- i9i6ipfJ^^ft!i9^ltjM^i!@Ki@it.^UtS-20^I^^I^Airjia 
A 9^ ?t- .t n N A ^ M (1*1 P: iS 9^ t)l 4 ^1=- -Sr A /I' aJr W ^ Wr 9<) 3. 

SA-ft 20 lyad 30 ^PR¥.,Sg#i9Dffi!#&IS(B-Holinl)erg)-^AN9<jSfr 
#^:^(K.A.Siran<J)^AftaMfJ—®ftftM9U#M9^a4'JSPJl^B'9'jM 

iS#69!(ai3 

^^■&^j^|iJ.lt^|ff&tiait:rrfS^9tl 

rfFRAm:l^•*9<)^^^^!9<Jti®:S##M5ftfTM. 
1939 APP95(^fii^ F, 
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aHJisNCC6543 

fCTsra. 

Jtbm^3tMm , WimlSHfl<f ItJ?«(R. A. LytUeton).s Wit*i^IJIP 
(A.Dauvillier)vcw We i nUcke r ) 

SchmidO,®iSa^ll@«:fc®(H.C.Urcy)^«e»ffio 

i943^sf0^M 

aifes^iAa:i:,"rw^fti[ji3E^©»w-^^^= «iga^aife. 





§ i9)o 

M ^ a ifi ^ E ^ ® ia, it iT S fl£ ftt) a ^ iji, A ffp ^ t/5 

^ S itt 20 ^ [*.]-? W ^ a-fn &«J i± E ;^J ip $$ gj E fp A W 

)^ 3fe S; fp Efe ife ^ M « ^ fill ip S^ lA i f ^ sa S^j ? ar ?il it: p^j 
M IS fi^J if. iSl, r T jS ^-f: fn fi^ i|'ll'. 

iii fn Li ^ 7 w *-: ;l+£ ip ly flif. ? * s a -1'“ s rtij iPj ”. flP 

^^tI®'SW^Iil^fiD^UlS‘^i£*o 1941 ■fr■^^i^i®-^^f^J^T-^^■^P^4^ 

M fH I'H] fi^ G ti S;«Jjp lU ta ifc, :f: i?i n« l£ S ^ It (ffi T ilE ? 1 Bi Jm W 
w # ^ ;c E fiu fii ^ M,^ ^ ^ tj ai fp ^ ti iip-^ i£ fill 

^niR«in-&o Jkmniia 

ai^ iii tfe .h it a ir fill fe, 3^ E * m ^ m ^ ft’ta m 15 a fin ¥ ^ 
■t(R m o 

¥■#; i932 ip»j«t^MfSia-^3-ii#filitt5i:ffii-:.mfi<J‘‘M^fJfii"" 
fill fly ^ t: ^ A*. 3(e -fi fill ^ a ^ 0^1 ft fiif it; ffe ^n it r ■ It fill-'g ft ife. 

J1 it w iir fl; fill ^ :s; :S Pi Ai % a fi^j iS ^ I?. W'J le. IS ^ 50 ^ 

100 e (10'") w f5tjft-?. fiff W fi^j ti ® ^ fS ■ -1-S A fill P|J ® 

i;j^^^fi<ilife^^iSsfcl-mfille^SP#, ^a -E 

^ ft Si in fill {li ^ ^ fiH “ ft ^". E M M IP 7 an W14 5t tg 
Jt fin ^tit ^ ff ife IS . a ® ^@ ® i4 ta x.J it fill Pfl^ ft .1 ^M. 
ItkisiTo 

ft ft 4R ft 155 # i!< an m ¥■ ife fin pt K (IS 25), a ® ft ^ @ »r Si ? ft an 

fiEo ffi#..tIMfPlfSf€fta^1tPI|-aSieiK.RftiiP0tftft=^®fin 
ttaiH^ft 1 000 ft)^^'Jft'Hi4is^nftft!^®;tiQlSft -ft 
is:i:finnliftfflo 

ffefln0'ri^.ftft&n^ft^-fSiaftft-sift.E^#aAaiBt&i]0sfeflfi 
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fc&{l^ 25)o 



«% DK 

V ^ 

ffl25 ¥SaitMiSiiftl2(«Sft»3fiS«=(N^-’A-t£) 

wM?s^ai>:taja^fifffiijSsyMmps($ihi ‘5WfBT)o nam 

js ^ fj gff ts ^ ^ ^ ^ w ® M ^ ss A ® Mi, I-:; )s fte 

^ s^) Ji ifc ^ W ifti a: &5 fu iS f4 ifi 11« ^ Si iM ^ |g ii ® K 

rt«K)=?stfeT. 

ito Mia 1948 ¥^:4^(T.(;old)?U»iS(H,Bondi)|ffMffi“ig§^^iJii’’ 
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ffi ji - fl ift. ^ W fi^J 0 Ife :»f ^ i T ^1^ * iW fS T, m'4^. 
-f ^S Ki iii ;5: T, ® tr ti ® m ^ i ^ ^ faj 1^. m 

ff J ^ in gfr BS/Tn iW-? ®^ S M M, f-^ SI ft :fc m w. m 4^ ffl WIM it 

mm^mmwio 

fi _: SIS ^ s la . ft ^ w Ml a T Df iVj ^. E T ft ffl 200 

^ ft (5 >lt) 11a 14 ^ ic ^ ^ Sg ft Elij m in i-U iK)/S 6ij iS ?ft. 1^3 M Hi 
^ tilT A 64 ;ii; a, jS - ft S ft fig ft a _t ft ift fli ^ ft ^ W it SI ft i* it: 
iSiS^,:f AftfSTa0464itP= ft ftfiifi/ff- 
wft»iia<j«i{i£o 





46.tStSM«Cja 


fii itt; L I'Hj X ^ is^ iti -e in w Hi ft- ^ sisi i'j ^ sp +h ft^ ijjc 

ia. a # ftfc^ ^ i-ic ^ ;*e S; 0f-^ Ift :^ ^-. in M M M &^J ^Eic ®® ifii' 

m f'ii -it a ] ^ 'tk na w tx iii-^ m ... 

;>;:ift -il-ntSjS 2(K) ^ t(5 >1^)., i949 

^w.i!i-:sm;L^^s;ft.i,0i]iiti.gi^::^:scft&«) i20:^ft{3.i|t)stt!g 
r- l956 ^■,^^^ftm^&i;:4:ftft^ 98 ^i-(2.45 ?it)^,-g;4^4!i!iftMiE 

j$-^j-i8iM?:74iift(i,85>ic)w#ms#m^a 

it #N M M m 5?;|l! # ( Kacldiffe) X-5; ft (1948)-^ JiH M llj fill ^ 

?liii:5;ft(i955). 

jcftt*]. -^teiiiai^:stft,WA-if^tiftm4P^H-^ 

3 JH: n ^5 ft^j m ia ^, i? Jin i: 1: ffi 0f iSi S<J m ^ 5^ f J IP. Wf # ^ m lij &5 M 

® la n A ili lE ^ ^ ^ a ft s ft a jzE PS c 
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Dfi io2M3)t,iiE >9*(«»i-an±^x#) 

( 1.2 1956 

M5&T ,iisi® 20 SSffiS^WM .-fe^s 3/4 ,^rss 5 E(5 x 

^#fqS^^M1'5t5:n<Annagh Dim8ink)a4PW^?&:;&‘1i(Bloein- 
f<ml€m)0fSaW A.D.H.Mi5«iUSSa4»!lW«l¥XS;^6?)^#M 
a^-M26|e-t(65M?|t)n®W®^|e1#^i5«X 1942 ¥ 

»EiS= 


f-b$ /189 
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1951 M 1952 



tt#ft*M««BBa(SS300«) 





f-t* /191 




15tft-ffi-fts m $ X ) fn ^ 'P. 4 ( V . K . Zworykin) 6Ff ® e«J rtl-T-fg 

K.C.A, WgiPl-fgiJD^rt.-A 


^ lit; w ^/L ^ IT fK ® fill i^fe :6-. ^ t6 ® ii-A A It S T m 

-ta jt K &-. is-ij ira a ?ft 6^ 5t f., y. Jt ^ a f? a s 5IJ )3ij fi<j s K (!f# B'l .i 
m A a K) a fi<j pj ^ (s ^ m EH idH fs] M, i-u ft 6«j :^r sy ^ 
A it-.s 6^j Si? ft), X !iH X t ^ a ^5 it 5e ^ a ^ r® ® m 9g fty a ^ - 0 

§49).ibW^>i-stM(ax-,aE^)fu,iS)ti®w^M/jfiwtt«o 

S T-ft # iW B1 ^w ft M St a: fe-^ P'l &5. H! it'ip "7 ilD 


Vil^-^a^^VTo JPS.T?-^#«^|S3S)Nft 1947 M 1948 ^ 

§50),:^^a(O.Kggeii)T- 1949 S 1950 ifX=t 
m-^m l:fi^j?i^^lHtS'Hl[^««^-( §49),Sfrit^-^ii^^»^8X i949 iF-^'t 
X ttg a fi^J ^ fe St a Pi «:. N ifi] Sr !lt m ilfe M 5^ a lES ^ £fi ® St ft ^. «J 

> if -j »T M' ft (li. Slrtimgreii) m 1952 ¥ W sill. ft /I ^5, W ffilil 

'^ ■!^ M St IS Pi.», -s a ft T St iff St a; w s-> 3^ o 

EWs^iT- 1948ftffSM&5B^y‘M^a(IS!^Eifl!ii%K^#K®iUft 
I»fi ?&-n, y! 185 A X fi<J ff.). ig tt ft A X X ft t ft B41'B] ft ^0 


MM^&l^aEiftf-ft^T?. l952ftei4jft-^ftftftJL'f0Ci4T“AWfii 


e Id id ^ M St If it ft ^ St i2 ^ 1^ M A a it s-li it a . ig ^ IZ ^ PT 

itmft stiff tmmmm i^-xeiistm 

^®,M5^)ffia.st;s^tFft$fe@FC#stg^)o jg®ft^AA±ffiaTm 
ft m « ft iff m, # y# M ft J-JSf M 3ffi ft ^ tH a * Hfe ^'iS IH StE o 

StlPWftMMftt^ (servo-mechanisms) ft^S'h — ft$^ftif5:^(it 


- Jt St X A ft ®J ft-ft I °I M). ft ft ffl - - # i ^ ft M fi tills. # Hi # 

A-¥:Ax^fta*fta-piietanx 1954 
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fiS. ® J ^ Si ?,«t W ft ^ M^ , ffl Sii ^ jffi is sa a 
ffl A ^ f1^ K tl, ■£ ftg ^ ^ a ^ itfe iB ^ iS )Mi., i® t ^ ffl. 
^;i:^ifc!ift^^#^l?sirii^j7i:5^x^^,;FfHmijpT^i$.t&.i^a rffi 

S ^ [fl 6^1 ft, t# iil s ^ iE M iii Ifc B 5^. N 0t m t0 3t ®-it a ft H 
-ti®ffl^'®J:iJiSli^-^iS, 

i6. i950-tf-WS!(^^,^^tf]-^i4m;^ti-WEA^7 

ft(Aft?^XM)ii 407 ^r|Q](1653 - 2060)Mis5l],i=H:¥WAft3e 
Pl!^^At:^M^SIl'jm>lfliftA'^M^^:in(D.Bri,uwer)ffl IBM 
n]M^s£^l^itf(W.j,Ecken)o IBM 

(i?g^j:s.s.E.o.)f«[)]liM,aitW 12oo:^i>:i5l>F;t^. j^xf^;^!!iii 
18 lit tB'I' D I-lu )tt A t:-I: It--S-it'f ii s A n ft fiff M ^ IJ: s% W. tfc 

iS i^ ^ ft p;f» 01M T - A £ Aft M fit. W ^ tE lli, *, , 

-x^t,ai^^^g^teA^fll-■A^^tiAii■^tfll:fcaav|■|i;Att i ooo 
fg , A t I5J # f!f ii . PJr M i t-m iW Jn ii AM W 3^ S ^t m X1^ 
0S|39^lO^A$:tfe:^MtlltSOia!(tiJSP ibmtoi Si.ttkOMM 

S.S.E.C.^'tJi 25^S. ifi]‘B0AIHRWK- l/4).iSt^® A3([*{Sift7i:^® 

%X^ M i'h-ti’m i^. ^^A A^ M iait ® A ^ “ll!! M, ® 

X ^t M S M . B A1^ kO 35-ffe ft E A S; ^ ft iia 10 

estis. i-.ia#Mis^0ffift 

M^gSicA35Kft*:-AftiSH«MAI?HtS® h. ^apS^fifeiOiMAi% 

iKA-hffio 

i§i)C;ftEtffeXtt30 000 A#M%®Ainiiifrifto 1952 M 1953 

100 fg. fi;i^#;aAA&)iiiffli!Ji^S-MAAai!® 
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3l6, ?c :ic X # « w » ^ ^ K a'M# fil a 





« a - ^ ^ A ^ ^ lil ^ • Baum) T 

1953 M 1954^fBlJ9f^«W“^tTtHi[3fcStf". . 1^ 
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S^a«*A^Jia^;i^20^24^S 
i>^ in W W ^ Pi] m Si iTii 3R 6t) ^ S') % T 0r'4-: ft^ E ft^ IR 

^ #. nj i-u Jii ^, rfn M. nr tU !9 i] ® S! 23 ^ M M e- Sii 1# l«. iS ift. 

(M iP'x't M ifli-a'), Li ^ & i L1'A 3: ^ Jjp r:i S ^. M fi r# fiK ?ti, ^ii ru 
it # a m fHi M :J> ^ )t if ifii] ft. W 4R+M M M sa ii {^ ii ft) ^ ^ t 
ij, ^ iS AMIff Hm, 1« t« ifi it S T M ]=fl ?L K. {f 

tH ^ ^ f’T tfk il fii ft . se ]S a ^ ^ ^ fi'w. "£ tti 7 S ^ it If T fii i$ 

#1. ifna[a%7-miiE^^6f]liftf7Bfi^M.f!SfaAfHjffrfK^'5ii^1iiM 

s ^ 3!S! ay: H ^ ras n fjfj ft fis 6ti :s M, A ^c til f # 50 iP'iii !if 4t ^ 

^ ft^ a ^ tf A iS ft M fti 9St, tl] A S; Si W ^ ^ ^ ir A it ill M ^ m 

a PU W ^ ijl-T. ft a ;L ¥ ^ T ® Pf'ft ff ^ S in] fife f r afj A THJ 3^1 f# 

rt ff ] ® ^ 501^ *( H . Lyons ) fD fife &f] Ini fS ft H y # ii ^3 iiff ^] fiS: flfj 


(D *[9W^«Kiaia6Fi(!!i^%a^«rBKl957-l958)S«AiSJIffl.-ISffi 

¥$±^®l£=FaS?NSI^ai:-:!lieSlAJi2?.M.llHS»ffis;lRASIAiSP.¥.. —att 



f-fc# /195 





0 = 299 792 

a - w a SI, fcfc e It * ?c :fc 95 n »r ift ^ w *p <a ^ sfc. ff $ * » 

i5*tniu#9HW«xa,sjitffia-«EW^s«ff]aMife@j'e= 
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M IS «l S SE« a a ife i: W «lg. ffi « fl ^ «H# ^ fr * in ® fi M ^ 

s*.i926^jtffgs^-amB± 

( Spencer-Jone.) H 9f A ffl W It a M is ^. S a ^ I^ # W ^ a 3fe 

■^■eff]ft«liS-tW^affi(XPiitt“^l^i5^")aiE«;ffl,«*TJfe 



xsMita 


l|S|fa;^frWB^^Bl^{^E,ap^jttfi^^^fl^.a^3^ 1900^®M¥W-^ 

M#»w«MM-^tf-araAo s-ais^gsl^A:a:H^^l952^ 
A-^aa.g i96o¥i^ 1 0?fs&<«ffl» 

sM«waa#W0ics^^»«aKrj9fm«BtiB],ia:ffatsKis 


ft* /197 


-if-S^ Pi ^ 6<J it it. ffi-B ® ® nj ^ a S -Sg at I’H] m;! ® jS o 

-fr i i; fa ¥-01 Jw H ;j t: tp ^ ^^i M 0f ftt) i; ffl w t! ?£ e^j ^ »3 

in ii ^, «r W iwil ^ H il fie ^ S ^ li (§;, M ^ ^ iS ^'h fi 

i ft ^ ^ m fa, ® s ±ij'^j It tfi ffi m ife IIP ia j® M. 

1952 van WoerkomlilHfiflS^^'i^ 

SE fit ^ s ^f^; ;S # ffij. ^ iij is it ep ii t: in R iff f® m iS &fi ^ ft, pg 

Jit ii ^ ^ ffi ^ji! R ^/fiJ M M ft W. fP fti eg fit ® it Ifff it»th ftfi ft 

t fip W tt ®^ Jfe IS. af t; BIJ fit S-it it tJ ^ . Jli tt K 
fin5ltffijit^KaJWm^tft^0'tfitiB0t*‘& hfiti^^. 



ffl26 i6i*i»WT'«*3tt 

ro 45 ffi (8|115J '^1 ffi) -J lit W (fiP -f * PB Bf) i 1800 * M 

® # (fa «6 ^ !!n IK » ?S , 1952). 


t; 1^ ^ fit, S|i ^ ± W^ 0 50 tfi fg fit T t ■■ ® ± ^^ ^5 it 
24l'‘'i^i)at"]f0^*5it 24^“;t±5'^fit”¥^fflfito ^24-ti^^Bt 

jfi t; - T ^ t, ji # 1^ ft J fi! ^ M S ^ ^'f-- "t ^ l®t. ft ¥ i: 

ra ft ^ fiff ^ ii fit, «it, iM fe iS-t-^ ^ ffl ^ s M ~: F ^ 
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8 1^W5)-.fn^fa^iJj'fefi|tJ]itfeffi!iS 50 ^ 100 ip 

^ffitSS6^fiSiy 

ijp ± -te ^ a 'S3 It 65iE fs, pT tu ^ ^ ;l ^ py ^l« M s ® 

iS X ftH PJ -T-1951 ip Xja ^ 65 "T X T ?|J 65 ® ^ = ii 

J6 xno ^ Pi: 65 ^ tr. ® ^^ ISc65^m a ii SIJ IPs 

14 x Ife, 0f fie W 65 pq :*; t T M (>K. ±. ^ X >-j i) 6<J;(® i^y (1780 ~ 
1940)i5^' 25 OOOX:t^.ilpHil"^tB*Wf4S, ft 1653 M 2060 ip,# 

i?:MWilli K: 

■‘A fii f-ti ):6 jfi iS M ^ 1^'? 4-ff , m M-(i1 Sbc-P i I-If T. 

fp fi5 5K 3i;, ii A iA M X 6^ -J}' S'j rft o ii A 300 jR' ffi ff5 - M f S l^J ^ 
-fj-A*5 i5()7jX«i('-^,fiiiiiiXA^iiifm:i>iii«ic;Sitfft'LA>5>Ai[-»^lL 
H',^65yi((t-65 1%. i!Xi:mx.txAli'7'-i;iST 500 ^:5X^15^.700 ^Ai' 
XiPi®65:s?1A ll>fliH;iitl^Sil!!PSrni5» 

SEFfe7it^f/l65g£:i3ai^MSiJ 300 
^Sfl5/3-^65)#SS I-.,. l 650 3^?f|SJ&iait^m65nd'fc’' 

M t . M X n - IM flfj 65 W.. it ?r W r IS 15£ ^ .& ^ ^ A 6^j Hi ('61K W 7 

ai ;fc 65 ft S ilHA tfc $5: ;S: fr, ^ Bl! ;i ite PJ X - X !a W fJ 651^ ^. 

®AAit^XSl£XXia^A>j65i^M. 

II 1. ^, je A ^t; ip ;E X >1 ^ 65 ft g e g6 ^ Eil Efe 7 it ^ Pfl ^ 
.4i,?fitn{& r 20 it(1952 ~ 1971)65 71-^ 15 000 XftK.i^iiT 2 500 

AXm^^65ii»o i!n^#a#f:iil65«fift95ftS-fn#¥Mtwy65ftS 


Occasional Noies 4* (No. 17,19^4) ^ 



f-t* /199 







T«? ft««*»T.Z*«AliT? 


^To 
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# $m it ^ ^ w ^, is! # s a At ^ ^ * iEg «ii( 

# S ffi a - ffl *6 , E « 3e S: ^ ^ SK ^ ( -ni. Weimer) ® flj ffi ^ ^ 
So 71 1952 ^0 

E«r(C.B.Watts) 

|n3E^)R(A.N.Adam9)ait^-#S^j3ffl^,5rUtgg#*^ft?^ 
«ai»_hSE:fcTWft*. ^600 $70o^M>i-g]aa#WfilS?ti!ajf 










|n1 Ht W )t ^ ff<J^Ttdft MB']-5PffM0#^ 
U^^^S:f^l'i^JE#fI^IC(Bu!ler),!ff^^N&^)^iEm(D.S.Evans)^lUa 

, il f€ ffi a W K T ^ M ^l; ^ BS ^ ® ft CK)‘f# fg, sr S ;)t * 
:?jfi-fttgamWttlWT,^frfigiify&^J?«:«ftft( ±0.01 a't#).i2ESE®il 

W !fl (^' W « filfl ffi; iiJ H ^ J5'f T tH m ft R 6^ ^ i 1952 


ft h -. ft; ftl ffi i2 f® /d fT> h\ Pft '.Ai $- fiti I'Hj . ft ^ T- m m W is ^ 

f#mi!)!!if!if!J^ilftfS. fififS!tft.^iSrflff.Mlg* 

-1 ii ifi'l. ftft 1 ‘SL- id ffli ft -55 W in ft: slj )t ll'f fn] ft fi fill [h ftJ 0 ft 6« ft 

IE ft fiij ■ fill f][!. fK ft ST f- t-r f .Bff ftl )ft M'. M t)!!) # M ft! ^ if ^ ft 

■TiiftiS Fits. 

M 'If f-T ft ft M. ft: f T; M ift te- >■] i'ii M fi H W m IT- ^ id 

f-ii ¥. iff)- ^)C nf. ^ ft di iffe fsiii I -. fi-J ftl iff: lii "f iff . 1ft 111 ft 't' ;ii W 

-m hi. fFj n.^i . w #lifim fft ifii gm>ft in >i- -c.- w id r „ ii tT id fii m 

fi’i m IS m A. if 7'- H oft M ft T<J >•; ± OM.. 

Ainfttflfife^ ft Afi-liftJtkilJdf ft 


-^. fi ii 1 ^' if'J IS A ft .-K11 % m tr M [^ Id R ii - r»l M 1:, f.ifr TT fi7 Ift 
'S' m 1 1^1 m , 1^1 Si! id >ii iTr ffl 61) iif N, iW W\ 61) A fA > Lt IS Sfti iSH fft a 

IT) fH; n . j* [ft # 1€ S:- ft -Si Id R Tif lie» 6D . S ffi ift. id ii tH m 

Id W. fTj tft m ^ @f 111 6'J ‘S ^ A S ^ # :g- W I»1 M, S 1ft T 

rtilliSKfSIt MMtt il ft r ftl ftft-f Mis ^J 69 # M ^fft, ifii ft. ft 
T+MM^.lltiS5l]69fift'ft- ft)'&mjTEiS-ft'rtD69i£*ieft‘i$S)T{Boss)T- 
l9iofti0fftlft)69(.&MA?m>(f^iy: P-0- c.)ftl 1937 ¥69<,&M^) 
6'. c.).,&^i''iaTr 33 342 l®tH:M6'jfda-^ ft It.[ iffIK 



1 535RSWM.H: c.c.W«««a»o 

1952 

it»«(H.R.Morgan)0ffll^&tt&# 5 268 70 

ftffiftasia*SU^E-W^StC^nil N 

giMTo 1953 ^tft#®f&WSt?Ef»f(H.M.Simth)^*^^(R.H.Tuck- 



n-tt /203 


merov){l932)4U4P#&<j^^4^(l935)^;;^-itfi^J*'^.a4B,^*JL^ 

^3t^i£'fr= 

/h 4t S 6^J IfL il nl W ife 4!i ifi ig i^i ffl % ^ >t >4 ta aj, 0f W sa iSiJ 40 it 

1935 M 1948 16 T 6 000 a-# 

)t4-T A fl: A ^ JVr iS ai W (aK ^ m ^4 iW) tS W - ti-^ 6<J ^ ^. 
^^T}£ISi^-S)i,aiyiAJi:feiit#(W.H.Wrighi)®iS'WjSiiEWMth 
M S >j W ft i-« ^ m S M {i ¥¥ fej ^ t J. 1^ iii h M zi m/iX ey 

Al!filU/e>J?t.i.(C.I).Shane) ‘g S (C. A. Whirtanen) IRfii It lb , ^ 
mfi<JA^tm^^l{S^^t^^lJgivt■6^J,P^i&20?l^(50ffi4^)= 1947 M 1954 
#ra]-23“WJbil<JA^MMT,.&il;MT l246 3KE)t.^5l£/^Jt® 

# ft M at, Si ff J14 W 4^ i# w iS s M X >j ^ ft &^J 0 tt. M ® ^ ^ ii 
±o".oo4. 

20^-firrl4Mis^^A46SEWBa>i-S^ 

.^,Tliij£^i;fetiJ( §51). 

fl-f) til W1^ # s<j it sy, S iil m tf 4 44 ^ A tC ^ fj/i ^S tl A ffl 

M « W M 4H fX Bf 46 W X |i^ B4 W M >4. B g& tJ 41: T -1® 10 M Kt T ifi fill 


fB#)iDa-xft« —»a 
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mm 



FK, a^sy agk..agkj 

0fiaa**;L+^My^^®»®(o'.i)wa»rCESiiia.'afe«T9 
afwa.isa^Wieii25 

*P0WS« 

§4i),a-«si;*:fisiu^wa*w2E#. i95o^mm^x^»m 


® 3:«»44feR«#TM3cl«:|8«4t^«lS*-#«aa*. + a»4tR^iUa«6 

aina——»a 





^p(K.Hal.e)WlW- 1926 ¥: 1945 't-S# 

/3i (sit i; |;n fifj 0i t ^ ilk fcR W ® M ;> It (S). tJ # ± [!P fi^j #., tb W 
Bi) k:ff n ri<j t £' m ‘A- fik ft^j s ® s". 7984 ± o". 0004 . m w iitj m ig e^i 
^ iij fS ni it )£. 4: \ If Ul 7k R i (t^) m ^ M >£ 3f f t m ^ M tt 
Kf] W t ‘11 ii W ^--1 m ;k W ilt . [ti ii--M ^ it 7k m W"f i^J Bi ,^' 

^92 900 000 ^‘|i.( I4.9 X lO" f ) ,bXMR tj 4 500 ^f.l^ 

11 s S6 s M ) n -: M u< w >k m m n iip tu m m s 

f-, J,-„kiMs) Wf H flj fi'j 'W 111 M M -li’- ?i -f] M 5 822 #:, It 1935 ¥ M S ^ W iJP 
50 % . 1t^ & m Ji it; i; 'IL iS J$ itk IP £ # ¥(i ttk iW! '>g to «^W, g, ji t 

m ^ m Jf lif 4' M it 71-[ t; ic ■^- m ;am- ■ m ^ li f¥, is -fi’ /l 7 it 
fr Ui Iffi 4 ii )f tfn ^ tJ ). flMf)) n. fii m ^ IS W 4, fi'l kp m tt- 
ft J|; X- X 1 ^ P'j (i‘.'ui. (R KuiTip) HI IlkP<j R)»fik. r. H-.-. ifi 11 •--: ^ 




>l< /lU i'Z 




± 'b (iii iii' Pk t- K '■'h ifi ^|i ij. ff<J M- 0". 75. R -fi' 160 iSfi' ijS PD M115 A 
-•Kt'fit-illii 0". I PD >, nil f‘J' i-t II \-'}bZ - tff’ WI'h;ty.. tii i‘i #:MHi 
PJf >1( PD ifl I PD n ffi tl I ti. m ffil 0r lU PD f4 4< n; #, xl J - 

® ^ffi W ii ill jj3 14 X'J -fi m' PD 1i i M (§ 50). fk! it -1 PD IS il6. - ® 
m PD M . kp iS X 'fi: ‘i! . M W '!E 111. Iff ¥.. o 'S'J Hi B m 13 R ¥ SH. ^|l ffl ^ 
iffi. 4< Pi ffl ■: ill ft- fiD fiffi ilk iSI'i ig Ti ff I P<J HU ^. K PP M lit 19 it! DP /"'■ 1‘. iD 
T it ¥ pD ti ,^ . A X 't U kf- fi' ffl 4-1A HI a PD1’^ }| tl ®. iS ^ tl S 
¥ Pg S'tH ^ A PD i>l AA ii IK A 4'fi H!f A lit m.-T-4 Dij 
§5i)Wfi-)ii^i l7.f€ititt r AttPDIW'^.. 
it -iffEi'BfjMDfiPD^ii 

A:gP^J,44AiJil*jt- -#PDfS-14.iDAil;flklfr4PD^|if JPDiai&,Di^ 
4'-A'b P<JiiA:t®-(H]itkl'/: 


48,APa^tiii 


^ A iUi A A |!| \^x^m PD r |i41 M A A ilk !K 7 . # 5jiJ® A 

‘&m i't|]ltPiAWAA:X7:PDffAft.?^(l'l^4m 52 TMi#0il6«S! 
ii^A jtERi^»&llkH'it--Ttfc$2t5lfePDAfHtJiI#PDif'44i5k^ 
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1946-f^^lO^ 10 P 

5b,M^ni®'K0fPgiS'J,ie^TaT-^l»fH/m^o S^:fcPBSti«'h 

Mg II it 2 796 V 2 802 it 6<J it ^ ffi 

Call fif] 11 ^ii K 

FeEMJlsPt). 

±FB9^3ti« 
m. 1949ip9^ 29 

^mmk xlfeM®[a^ife^i|-t!(1f.'b'iEI^f^E lO^^ltlit hW I 750 - 
2 150j^6^J'!s^^|'itelttife^,?t 70 TPltW l-.W 1 425 - I 700 
100 r-^ICW [-.^r 1 150-1 350 ^iSit?.5: 85 "fPKW t-^'iliSlJ 7 

#ll^t!m#l^Jil^ L-alphaS(S^afi^J^ltm^.iS-tttt 1 216:^0 

aiptm 

A PH it iS i-f-, W A ISif 1£ 71-SI $ if ^. 1^ fft ife ± 6<j ^ a 

y.S^^i'l’KSiJifiai-hKStAKaF 
A PH it m ®, 1R Si; ftSt ii c lii M it i-u iS a 65 A-it, S a m gg It) ?S «. ^ 

iSfA.A7!;1^^AmiK(M.Minnaert)f<J7|iT>®^«qN. 1950 
AA^'l^fflatfct&itEti^^iajlE.^y^ii^BRUf Asy 2.5 l^tAS^ai-h 
lifegi . m St It If A fti tl a ^ ^ A ;L m 1# ( M . Migeotte ) it ^ ± ill: A dl 

loitA. SiliAAni»^t^SiJ;i*7Knif 

^i:;i-A^eA^l5l®5l. llijtlt@F7£M#ei5W®&5il;^a°«^^*Ska 
65Anm(BPfsli&j5S.i-JkEiSS<jltfeA)Aa'fm]i:MISA;(CH4)-t3- 

tsttatccoio 
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»rW:5)-^.1951 ¥3IHtS«^Wili5^*±(MoDre-Sitterfy)ffiiiLai«W 
:7cif#(43 Tc).^#jft;5>»WRM5(P.W.MemU):&f|'J?W s^SW 
fiMS.ife««a-5n*. K^fe»W^«4a«(49 ln)-^«(76 08)||!* 

SMJiffie 300-^6 364 1948 

a 6<l ^ M ^ £ S C .€l( J. Cabannes) ft tt n ( J. Dufay) a ift ft ;k fQ 

^^Mftai^^±iiEiA.tb3*£o 



3400 3200 3000 2800 2600 2400 2200 


V2 

)9fW*l®S.ft|iaW4^^JB^:SCfeM*iJ;»f(A.K.PieTce)Jraliief 

aW-W:^§l'Rilj£«H*. 

icrai»» AP0WMffi^ifii«^i'fta^M«wi>.TRa*«r. 

1.90 1947 ¥m»r*nlUiiE^)a sa 1948 ~ 

1949 2.0 

2 %^ 3 % § 33)M^fiiSe 
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ft W ®-te lit S :fc ^ >S IBC K «f iE ^ jSr ffi M E j«, J9f lit S[ 3® *. :S 
mr^iko m:iS'hf^®.xtTiife±Beia.-fe®iiti:iiasMi^±i?SE 
ft 3 f£ ae 6^1 i ^ g£ ft, ^ # S I? W ft jZ., i^ iA. ^ ^, tf M ffl ni a 
^ M 3 fc * S Iff 12,51 m 1 ^ ^ jfe ^# SJ il¥ ft W ]* ® = 



Bito aAKff'Js#"ri43ooot:,5rffl«**ft3&7.5;5Eo 


1 945 ¥ « H A :S: ^ ft ® ( G. TTiiessen ) a ffi S « T «W « « . 

EW3E,<Sig 1939-1947 

AAi947 ^#i(ai«iama6?)«e.ife^fliiiE^ft«!fW«[^o 

i.s]li»r. 


0 1955 ^«jeBXffi*SMKlRfifl9in9r 


ajf. 
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^ S 4: f fi ^ ^ ic f!im m ft X ft ff'J Ei ^Ti # 5? 5C T ffi {Hi {■' ] & aii W 

tm. "i m ¥- m 011 mn-^'idik^jnmm^. a 

1 952 ¥ W ^ ^(s: PH M/J i H® as f£ ffl, T-ft Ml] i: PI l ?i ^ % Ji 
ii fsm UH'f ^ if ^ tf ^^fi'l¥LliiHHilJST)i1^^;L^mi$W#ffJ7f 
A;.-fi i® f1^'S T M K feS tk-f] ®^ Sf J L ic, ii # (If) K M t 
tH i; ffi fe ft It) H- i-.. Hi 'fS' Bj W ^ m tg fij. tk «J W M m M ^ 

m ± Ki U'l- Ik , m M ^ ^ ^ m w mm jfi f# f£ m ti* 

if K ifg kt -1 b)c # M t i; PH fS ^ MI (A $ § 3 8) ^-gg ^ JEW Hi ;!<: 0 

1954 ¥ Ik ft'14 i'i ^ ^ JK fg-^ Hi r 1 42 m W tfi ft: fK)" f4 

m " ® >^j. fH s ii R m T-11 lai A' fS w k m . is m jg 'iE ft fifj. ft fu 
Hi it ft Ai- ii tH Yi l^'J, t fl i m T' -j iK Si: ft HfE, iS M ft fKj m f 1: ^ f .. 
a XU pm (Y-i 'Mts K ^ w ;L M )«iS JL t ft . a ft a ® m i5 U M 


;fcPBftfefi9ftfSt Mn ■-ft'iffjt{t§igft^f)ififtMifti«*:ft^.5:ft 
0f ^ »>! fli ^jc iif 6^J.« lll| “ A PH ft fe ft fit" . ft Pk ft nj ^ H - a ft fe ft; 
i^ftftAPn., 'mfK);fe:PHftfeft.'!fiftfJLfi|S#c 'Efiljffl^- 

m a£ ft ffi ft -ft (i . R ft ft “ # ftt ^ ft afe ft ^. ii ft ft gK flif 

RH 411 m fi'J ft 4g ft ia fi-m ft ft m ft IH ft t m fti M ft ® ^ft 44 ft 
^Ef<jft^*RtlLtjft4i'kf’WfHaiftJjMi;(cPH6<j#o 


ftPU4®tijftft»f6'J*gMi.^|f(Pft^Mm(C.Macris)fK^ft*tft H 
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LUWH^^5^{R,S. Richadsoa 

I 6 O 320 

M fft m =!!? S'! « nj lii 1,'t ^ tij iS ^ M ^ )lt. 

i947 %-;fc|!F]fS§(liiSiJ®i^0$.(^- 1779 ^W^-5Jie5 6<I-E}:),;*::SC 

H w\Mn.. !947 ^ 3.4 R 
T,i946 if 4 

s: ai ai rH ® Hi H ® 160 ^ T „ 

;(t >k ffl i-h S S') ^n W ^ til R-^ Ifr fiif 95. R fi: M lifj X fl: 

a ^ )t Jt itif 3(5 #, a ^ ^ t i^j M. 

f'j55&<JM:tif^lfl5(M.Wat<lmRw).ti63tW#j^(F.LiMk)-^AWK;a3^tJ 
if *HI W 95. K?. W itfe it ^ ii B); tl PH fKl ?i ^ Pi ^ a ^ lif-SIJ ia - W ijE $ 
1942 2 >j 1946 -f: 7 n M^ilEiJilltS® fH)iiBE'A' 

ijnsigfKiSJir"!. i949 ^f iii319 

[ft■^^l:'f^f^SlfS9,e.*le^J^ 200 %, 
5oo%.i^#ftt)xapMjxriip¥APnse^^^^f^'i‘ge 
?S[5 A (19;« A, a ^ f n ji ffii ^ 51 J Sft «] 69 1 ^ ^. 

XWiiHg)K'mi*E'g€ii^Pi!^69t^l^miR{^A^ §38)^^l5 69¥ 
itmiic?iJ®^69^i:¥,RA^ 1934 1949 ^9 91 

6-70 -A^^X'tA|!Ei69;ll&i!!'li^^^JST48/h09-Si^fBim. 

^'|g 69 0 Pft ^. fi^j an 0 ^ ?fi ia 69 M li. ^ ^. ®£ ^J^ ia ill 

fn3,^H.®AAf7jttlil. AP®.^.^'1'a691f;a-^t)L^jWif^;&- 
t m A 69 ® ,-fr 09 A 01? X or ta N 69 ife -h I 1 S Hfe # S£ 
JsXi-U0S9^^#-fl:iaA, 

iS 0ffeia^.-hHiSE69fe^69m^^^{0®^f9^^)*^^H0^ 
S ffi ;n 13^ HS M il. ta ffl A ^ A A ^ 691^ lil m (Dtj M 95 T A a 
BS ^^9^^S09j(R#4d-lXffl^!0m69fiiJi?S, 

69 ^ IK 69 « M f # 61 ?S. ^ ft Si ® M §6:69 A: % « 9s-if, ii K tS 

X i948iFdiS^AAA^Xm:i:jiffi«6fj1fS5iiTifiSHi OM99^feit 
0M89mMRm9llA^^}t.9gAfc9tM^;69^015AA 
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aft±W«Ejfi(«a«*l«)J9f»««A.5Iiyffli!8tt;SLttSra«h. tt* 


0 36WiSSUI« .«0 W9?'(An»ii ±ftft 

B:«3giP)wiiHftmiK^W3S:iii^s;w(ciiiBw w. 

O.Roberta)„ 1950 « 3 000 ^Itj# 

&!)rjS)ltfnft»t(Sac™meDtoPc«ik)jg3:-^:*:Ma3Etto KttBSj# 

Si«iE « » a? W at tlj id M 4i a W W ^ »lU >« in « W 0 # ;l 4h o 

0i6WfFaiif^,ftia^rtesMse'EWS®#x.«f»];e*«%:ir 

52irrtiirifeo 

nutut 

1934- 1935 

-^^(C.T.Elvey)fH5f^(F.E.Roeu:h)ft*3£aS5AS:^^#W»«o 
5!^ m it M a ^ M ^ M. 1945 ~ 1949 ^ fBj 0 2|s: M * 

*8.1952 ~ 1953 ^[Bl^rlga W^fl^(A.Beh^)S^Sa^EA(H.Sieden- 
lopf)„ & 

TIIJfMSSll. SaT£^HWX#^lia&!(BW5(i940),i^^W 

:S■•^S•^l^#(V8n de Hulst,1947)««S W:^5g*^*(H.El8aes8er. 




12 / 1 !^, 


1934). ij: U K il ^ M ^ ® W 5£ ^ JtJ iiK 

^ij ii ^ M) [Hi H ^ ^ m PH 0't« ^ ^ S 4iit m fa /I' m [*1 
(4^ M «If ^- t;j m >& a- M >fe [^ f;i u li: m (?!-• fi^j.- ^ s. if 9^^ i 'm 

F.ft-:.Mfin"RuM”fii“ffi^Sfm9t’'^i£-T-:BJi rw 

X(V.G. Fessenk,.v) Hff ® Hi! , W A tU t\^ Pft 1^ o 4H ik 

ii m Ml m (1 'it; it fn 'I'- fiij if ic H n ?*);/ fn ^ w x- 4 ; ^ r- jm w 

ft if. 

i1 S H-: R X il M fn (‘f M X X ^ W ite ff f., M 3; -3^ '-j Ji i^; M /j ifii 
>ter?. I'Sf!ii-frmX m >p iji st w >&m fti w xa;- iri!ftx 
fj3, H M !)if M iKt fil i^;- tu m jii r 'i^ x fK) til ift. fI "J w iii m m m- a 
f¥- R fii (111 03 lif| (3-; Ii(( f'lj; it k\ m kii w >|e y: t i'. m . Miii,„a..) fii #. ri3 

I.iJ 1i ^ IJII f X 03 I: H-: ;5 i-i if iilf ^ 03 f4®l Pfi SK. fi & 1^1 X 'li' fll 

m X' i i. Pli li f 103 |V‘] ® K t-: X 03 (f a . W m M (W f^l'J T 1951 

f ■' 03 ffi If fii m 'tfe m ii ® ifj m iti . (>1! ti n3 i% f-t jl x itn x- 

ftlifig xr W Bl ^'c if M W 4a ,*; XO m, X- N f(f; (4 r(5 X: --M iSC fa m 

R X X X , it R' tJ m fll fft X: ^ X X f® 03 fnj S. |nj fO W € iWJ irfi ^ 45^, 
H X .tiiEfD3Pf:XlfliWiSIXilferhX(f 

fi£^ifMXX'yX!i!XJcX&3-#X’ft.^XM946 X 111 il lo H 03 - 
PtXff 1933 - iXi33:(Gi- 

acol,ir.i.Zi.,ner) ^ M R X 03 . W XfHft fH ^ M X . ^i'l i.1 X- ^ W 
tf r 200 ^^ifS03je^ii.Xfi'mi^-?>;XM^-te{^ftiff3iU03X&X 

it 20 ^ X 4 ■§; /i; flu t X IQ fi 4 100 X if S 03 it i^-, ffi iA fii it M 
t!^4ltJl3,^>ll.fl,t^5.ffi(X'lt03fP^.m03)^4^E03^K,PriX 
03 (t ^ X to e -¥-ifl-; 3; T ii IS ^ M ff T-Pfi f I ^ P*-K 

pa^ ja;iii5^x(nRii§i503#E^tirfgxo3X®.fluitix.xsf 
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17701"«, I967 ¥3^ 8 HStSCKKH 


1947 ^2^ 12 B 

A^nesifesi 

1948 ^2^ 18 BUSW 
— :^AWsi5fi*eii 1 sfi.sAinws 

gAA£lit^,AfnifeK36-**t^ttK58feS@fJ^^WA®^ 

^<, 1948 ^«5S:S8,1[^5 0.8 =F?|&,A».'e 

WJ^;S^^^'£:a«tt®Ei^«Bt'ft^e®S^)o 1960^ 

eira$:AdtSPSdt 3 ^?|e, 
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M?« M. i& * ■'i #1 ft i<s ^ ffi fs ^ w , 

SiJ91ftW^fe«l= *X^9^5ft.^WW«aW5i■W.An^AKSW®^ 

ft ft w s I? Ji «in @f s ft ff j® 5J w o 

«S ®^»S»awaifei6.ftffiAW^£So i950^lKftftM 

±wiiijiS(?Rtas §3o),s<iw®ajiiii±w«a§E,iits»ifcJEfiE 

§ 35)= 
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Sffi^W»«iI^SW¥LiI±.fi!'effl3le@J;fc|!BMIWia,SM««l9f 

siJMaifeisegsjeiMRFttfliifiiE 
m^Wo *a:Jt^iiif«:«f5ia±,**aa:t-affi*iSL« 




«ft%»r«a(I9UV) 

10^ 28 Q*9iiS»S.A9^o tfm^(l^^¥ik99i»ilii. 

i?0^^^Sjaiif?2j9f«ltfrfim(P.Swiiig«)^fl!iWI^*^ftg«*^:iC 
afi*IiBi5^ft*A(Mme.R.Hennan)o «ilRj«;t^,a«IBfllit*S 

1947 « 1948 #am4J*3«»i!lMW*,*^^¥3|6*««W9 




216 / Pii 


Me 1950 

wn i>2L]IU 2315 1948 1619 m. 1952 

Obaldia)^‘Pl-f|J 

TClilJ 466 lf-?-&7Cfi5 1952 ¥N EMW,t,Sflal W»M 763 
'htTfi 

fijX w !«t f:i,(tf R. M-Evmw >j 'hns.^m 

fa m [1^ E i!^. -H X ffi m ;t 

MaWM jfi IL X tS £[I ?R :£ SK fil) ft; st; X fr fii ^ 5\!; ^ 

^ i;ft#iiftiSfr;fell 1 i'M ff] 25 r m +h fsc,ft n t- 

>t ± fri Jg SI]/I W #: Df IH/h tr M FHj iSi ^, EP ifl S /J' t7 ;t 4'ff 

jai-E ^5 M A K se H ex u [fj f/iis ?a f j f;! ^ 4R 5IE ?a"if fJe i^y. ^ai ^ X 

s H /E m > A: (fj ft . m f f ^ (g - ^ i<y m ^ , tt fi pf e^j m 
4i:^AAftj5'fr.iM.a.!|^JAm)yiit!lf«! h'A., 
ii t# ^ fi'j fi^ A > Hf I'n) ^ ^ ^!f A M ^ A ^ ^ /l^ Vt M (a! Pf E ^P 

I 600 TJiifiASt 

iX P.Mm fp i |-n 'P m 'Tt 'Si- ifJ. ifiJ III&f«iiSliSf fl fK)" Pn M . ffl M sn 
5a A ^j|! ^ “ A/n M ”. fli a I sit <lti I'Xt I9)|! ^ ff ffJ aii M iH (K), ifP H 
-ft- ly p;j isi jtfJi 3S f.f sf. ff ^ M- ^ ^ ftij, 
ffi)SlP 1949 X-E'tf!fflW-if^ii^iLi 48 

um^ip f a)ri<i™.EP i566 ft)t®^-7-M-^6^jM7.iiM/hfrM 
Miir 0.2 -A3t-^Wir(3 200 TTX^^). i'J^K 

^ jfi e-l ffi M ft-i pf P fi 640 7j' X A.- it fa ipi:! 4 lij A i ^ ifj 

ii« A M ^ fi'j m >1- L-. .p. 

-If]® AM.s. 

X. #1 ill a t- a i: A A ft PI td fP tife ft'J 1-1 ^^ ?-f M. ^ 

^3 ffl ^ X Jf m iA iX X X M & ff) f£ $ Itii ^. ft ffi it ^ iKi ^, Kf S 

4®Xt-rMW Rf§)S1 . AMe^J^,A®eU^SXJxJfft#SiJ '^itiKo 

Afffi fifcJh-AnMMeF^tfcX-tai^et/iSX.f^fnftitMa^z:^ 
JLXlS-WiifMc 



/2I7 


1950 ^^4lt»l?EP1’i^X3c^x^7KMftii«ii&llM*, 

::tc' IW H ft ® ji ^ BB . K ^-E ^ -14'^ ifif a « 6^'t f4i S T. 

-¥.im .-. fa £■ ii iu iS fli M !«i n ft ^ s- ix ij: ^ 

iS! I: a ft ^ ^ sK i^'fl 5i! W f^J, Ifil s ,6-S ^ ^ ft fi^J c- 

>]ffn '\ n^yz-- 


(io-'‘)iiliLln 



A M W CT ^ ft iSic ^ a fjfe ^ JG ^n .)j: »M • ft»4 5c ^ ^ ^ W ?? ft. 


ft Sf. ff5 ^ . 5c M ffti A H ffi [f15t /ii; fn M 55 W ft- fi ®J M ^ K ft' 65 


l-.ftHfK) l/lO.rjfti^Tife^' Ki^?? 18 T-;>lt 

AMAft¥.ftf®MW^?[fta^-M{fffaft 1947 ~ 

Ifti >Jt f(H j . E &4 ft W ft ilk a i: A H ^ It 6fJ M fg. 

A a fS M ^ a - Ifi M fF fP A tl ft it 1^ 56 ^ M * iiE ift fti ^ Ffl f2|c 

ftAMfiaA^Mfiesy/Kn. mffitiifiift^s'jsyflaftf^.aftftsm^i 
it ¥. 5c ^ M ft. “I fife A M A ft M ftti ± M- iS, ft. 

^ ft Ft ft: n't ^ ft A M fi^ ii fa ^ &i] fa ^ m a. a lit f# ill ft ^ A 

f AEAiSftUftiva. 1950 AE.tiA^ftftifte.K^ail^^ 

ft^AT}«^Tsiii#,^^&ij‘'^feaft^iifs^Aaufi/F^c f^fn 

1951,M#feft 1952):2:i-ft 
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A 


~ 

TT 


1953 ^ 29 - 30 0 \ n 29 0 22 W 5 0.2 

I 29 H 22 Bt 33i^.«* 1 »..S 

1.^ 29 n 23W2 4^.»*15».fl«»4)-aA*K» 1 B 29 0 23Bt I2 4^.« 
Jt20».^#ff*&» 1^ 30 0 OW354^.«Jt i5»..fl«»^J-«*:Kmo IM 
30 P 1 W4iJ-,«3t 1 30 0 lift 23 5^.«3t0.5 

130 0 1 Bt42 5^.«it0.2»..S*W4i-4^*M« 

i950)^S!lwa)£<. 1954 

1953 ^P5^:^P#5£(J. A8hbrook)*35#A^^ASM g 

WSS.ItttJS 24 Bt 37 iJ-22.6679 ± 0.0026 tt.jtlftas®ailKiW 

1953 e mji* >954 

^p i956^m*fcA)>t'aB^jafi^si«^Wii»«.> 

^ M W W ^ ^ S (CH*) W «*1^ fi ^ A * ft;, € a (NH 3 ) M I» 
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1952^ 11 n 20 BJ£i|(W.A.Baum)ftf^^(A.D.Code)%|£^:a 

M. ffem#l;KSittia.SlBMS»|gaS;t;a:fcn^MMB^fBl 

M3.3,ai!i^a;iii*[g:*:‘tMM±5J«^o S«5® 
m¥iKifngW'S-*ei^^iI*S:*:-tM±SdE5J-Jift,±Sfa-^m 

;t:swm+-^3ia^ 1951 loois 

-t(2.5?ie)^is«fcsa<, n i9oo¥Ui*fflffiffl«:j5-ffi9fjfeaftii3is 
(«A|E§39)-#.;t:JZa^lB|.ftiIWia'C.'M:*:o 
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M. l944 it^Mmffi^£±M®:^[^IlM(±llA)6^J^itMSBE•^■>t^^ 
-1^. ± ni - M-W '1 fHj-H M. M ;& -fiJ 

&ti Hr iH. fa illM ffe fS ^ f1-^ E,-tfe 10 02 S 611 ^ ft?) faS-ta 1^. 
3ciM^jSiM 1946 - 1950 ^T-N WfS-ii|0f#>*: E lOT. 

827O^Wi£:S0e 

1951 #:gi^^e^tS(G,Hei7berg)ijE>Af^a6']4J-T!ftfe 

>:'XffifO 78=Kftf)fES; 

??-3^ f iS i i ■ a-, ^ 6 ^j H-J1 i ■-fc 61) SIS : 9 -Hi *li ^ 0^ 1^ fFf :;*; H ffi 0 

^ £ M S I'll M. M ftU 0 £-t H M eH 1^ {H f fl ffl a 3^ ^ 

:?es:^?6^j82^i-(8offi^)S9t^.istft5fefD-£ 1948 m 1949 
eio V Hi;^Il V 

I950 ^wt!llf] 200 !^ + (5 

■b'ftlj^:ftft20''T- 0''.23, —#.. iS 

XI-U K £ M M S! Hi J3') &*J ^7 61) fS+a i£ fEl. B|! ^ H £ M W ® tt TP 

i/io.r>TMFfe'b':it^£Mfo?^£Mll<Jj5^J0fll:&^^^. 

9/i0„ 

■& K £ a dl ii ;£ 3'i’€ a ® Be 6^ ff s. fa fA jfi H r K 
£ S $fl it f-i-O^J ^ M 61 ) ae ^ i )0 W @f . ^!'A ® ^ ii - O'^ ^ ^ O' 
trM. l950 ¥^l^6^i^^'NF{K.Schuette)t^iiijlr 0 85 AX 

77 AX-^-f-S^liM HI S bO ^-h 


49,’tHM'taJi 


tl M S W ^ 6U r ■ A ^ S'S'-M if W ® ff o 

lil 4'$M6iJ^i*fr££liD?E®S,S^«X6DS:Be^;iTAiR- 



S-bS /22) 


#‘'iiS"(nare star) ,3^M, ^fal ;t.6-.f.^ 0^ 

J'5ffe(A.Van Maancn.l884 ~ 1946)T 1939 fD 1943fill‘!^;t 

mitii^}^m,~m&mTJim. 

Luylen))ilf?^aiW«M L726 - 8 -^fiD-S^Sifil/#M; 0 1948 
>J0MW5^.'ee0JI^ rA't:E):,i^M^eD-?^;fi^ 1952'tp 9;^ 25 u 

iSi)Il)<^^m^§AA^filJ^mmih{V.Oskanjan)PA;(RlWS!Jfil),^E^M 20 

5 ta'iKBP^^igijpT ioof&)! =^^bX!i>M 
w-iL'i& a; ^ te #f fii'^T-1^ u/h fit. # m # isi 3^ fs® s ,^, s w ^ 

SI a: A ^c X a M i'] tl--^ s i?. ^ s ^ fill m iS: fi^ 

iS A s; tr fKi ?£ :ifc (0. K. Kron) tsa ii S! .t a A pn fe ^ i: fin 0 S5; (^ A 
§ 38) tS ^ fa. t^r ^ 3i (K5 m :a Jl;/js 5t'i'ill B ^t! A, fa A m fin :Ji£ 
®fcbiKA.^%iP^AS^ar“J't:.3i3&«XSS?¥fin-^u 

Xfin:^,^^. 

m CY 106 5>^,- 

fUfS-fin.J^WS^fin-t'^MX 1950 a-tfel§m(^!¥(O.O’(Wll) 
arai^rtPf'fiafinE^A^ATtfjsfesi. 3^3iX^A4®[^fin-m 10^ 

\0O7bW.200ifM>i}-^mU 1884 , 

Ksiwsijx'fiii-i^:xm-'h®;3i®4'5tsa&&x lo^ia^ij.siafiia 
iiif20 3^wftifefn^iifl;-K^fflfin#$ffiM-;g 
A^^ffeSAiafin@gfiS'JfeMsS,j^WRa40¥o 


(D ±®'i'*e4'(i<js4'iBo —#a 
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1987A 

«ffeS£t.di3^2oittffit**A«*x«a:t-. -estiiaAttif^wa 

«sjis«i&irsa£t!i(± 

Eta ft(^Eg# 524)0 1952 ip«=(cuf^#ae 
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1 t^M^(®27)o 



127 l!a;£ffiT)SM}ttta(1822 - 1952) 
tt (ft. :6 a ffi 1^ * ^ ifi * W iff at. 


liii«. d3 )t * ^ ^S! iH Tr i1^ ft<J , e un W ^*1 IE, M g£ i:£ (tr iS ^ > i: 

^ ^ , i^L Jt > ffi! ^ m A fK) W , Df » 3|= tii: ft tfi ^ @£ 

l£li[Stre^6^]^m,RMfn@R*(^A^ §42};t^'K20#gI 30 
'ff-ft .1 »T (4" (G. Striimber^) fa #I fS iE Sil W t-E a ft'E S M 


0 H*aiaf=s<jf.<'f^ife»wie«.5jy#«ffif5M,sea#m^ie««^ M2* m- 

M.5tf1^!if^'£ffi¥.Mtttt-#e'J.H»"‘HS:S“»«mR''o 
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^ ® ift /s fill«ii' t' fti iiE ^ ii ^ ffi 0 ^ r^. fiff w s I’pi M is ^ ig 
^} it IS m ft -ff 1 ®- fKj -t . 7 ^ ^ ti ¥. m it w r»] m±mm^mw w 



mm m\i 

tb * W £ Ril ^ a ^ ife. ft ft'J 1 ^ iS-S * ft ^J ^ m JIJ sti #. E M 
W g ft.. M T as M ft N P-t Ktj M ±P X iK ifc filJ ® S ilE S;, M i!-'?E ± jS 

tH m e<J. tu iY-il £7)J4 ft!) S fltt M-Eil ^ ft [^ ftft. fHJ ^ w ft: 


£iH»ilfi<jSf?£#W-llii(ii. 1943 'ftbiiSiA 

iH /nf:iL}km>i-jmki}%ziti,tnK rmn-JAM iHTX wsft 
i£i 5 {iOI'ftfxli 5 lfW¥f l-.Yjft.ftSii II « 7 i^ 4 AftMl 


ft z;- YJ W ft:(-# -ifi- § 50 ft § 51). 

1950 ft t-U !Kii :^ ( A . U, Sandage), life 413 Y? A JL ft 4A M Hi W 

m ^ 5 . —a K 1^1 ft f- tfc fYj il , IE ift Pf] i»J £ ® ft. W (Si; - ^ !fl H ttJ ft .L 

ft?Y3axi3EgMlYj±Mft.l'.(l?) 28)„ 16 [?1 i. 

Ml^W!*|g|S4i3i* Eft3fca-^fi^jM«®Mi^l^^tyi£-^tM,a 
F-it A ye plj @f ^ lYj Sa W ft ^ ns a-JS it. ft 16 0 ^ ^r ^ # f!<J 

5tft^NlYj#^^(T.G.Cowling)^^;il,ftft3fe^STiSiS^KW-ft«)W 
^tri E £ ft tE N &!; fcb ft # (L. Biemann) * 0^ ; Ye ifi ft ft-rt # ii ^ ;iY ff 

K,AA^^ttTftftWW^o 

. EA A M Itp % ® W I® IS (acorelion ) ^ fiK T W fY £l M . # # ft 
e^ it i? m ^ iM ft ft--a, ?i it X ft # it ift 0^ ti M &9 iY ^ *Fr FY: .ffi W 



f-b* /22S 



S2S HLltBaX I U 

(ft!tKn<t4‘^*4ji^iHj«?!,i954)355^i55illffi««iiS«:^@. 


flS^M ^Ei^J®^^tWf(Jl4^L^^^ylW3^1^M.l947 ^^^pai;aJ:^S; 
fri^J H.w.L".^li^4>'i5i^ii(l 

o^fii 1 000 KM). 

^ Ijj iSi tt] T to m M ili j$ i if?. ^ ^ tel ti a # ^ vti 5E (p. M. s. 

Blacken)Mte tti M Sife. fs ^ ^ M Kifi ^^ tl ± )f ts 1l a 

Mm. Ei^^t->;LiGS^"®$'S"aP;&iiS^MJ^Mft;$tt:WtMM,^ 

i'S^Mfa'EfrjfKi;fc^6<J^^'!'--*^tn.$i). 

U£ tn i£ ^ M ti a ^ a ^ fit) ^le ii®. se in e ^ ii is a ± ^ ii # :fc w 5^ 

>)&,'£!';E^A:^^nrR)tiM:*:n^ai#lS|5ti3i§St) 

;fj fii! ^^ a fA :fc W fD tfi S lit) a ffe J-is W M ^* StJ psi It) Ife 6t) 

a^M a^as^j^Sjiirtm))a,#S'JM*Ta^sstJi0ij.iife 

§50)Ear 

3%6tiMS£i^M(95%M±a)?i4&t)® 
a.-uiiT 2%M®.^ar[iaEgM.MTgafn®gMn;ii''i#^aitiS[). 

a ^ a wM a ffe s ^ M )ti ffc a sti ^ ^n a s^j w 3t 4 IB s*: 

mt#a(L.Mestel)&t)Tl^1#5IJtHES^E®. 6 ® S 0 ^'tTI^ ^ St) 
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NGC1(H(*M—^)Hl NGC3«2{£a— 


o » b aa«^TSW^i&,ff^a 





»T M bJc li *Ff S W « «. i® # T a ^ ^ ^ M ^ 65 * j5 fp 0 

§42),qE^MT 1925 ¥^t^aff-afi^Jit^fe^ 
p;f # 65 iJ fl:, iiE BJ ^ M ffl W ^ fiji 6^1 M ife (t a , ifi ¥ [^5 ^ 

^r:^UJ^5;^^e^llf«^I;(D.M.Poppe^)msrMiai^^MSo 

i^Ef]$rBj6^ii§l]fn$)iit6^]is^ffl;fc6tiC)i:i)-^^l'.i£^ 21 ±2 

S6^l;s Evans) 

lgEM'C'^M-(;fcSej^ o 

1950- 1953 ^P|BIJL^^:ft;1:^^^ci56<JC^1^®J!PWi^!yft. 
a >6-6!i X ^ F,ff is tu. S|i S ^ tH a 3 IE ji ^ It 

0".04, ^ 30 4t-rif>im3S4y3^T-^fXfilfiS!iJiJ*6<jSS[(«(mAft §42)ygS 

a W ^ 0I'5[ Pt U ^ >: 3t ft W ft # SP fife M ® ® 6^ 9f ^E. 

® [tl iK M )t igf fi^J a ia ^ A, A ^ ® ^ ^^ m-6<J ^ ^ ffl 

l943 ¥T'J^iT'^afHJii^iffl)titlli. P 4)tif SIln^E 
It 6<j«(m 6<J ii ^ ±. in )t )t If CT ?£ 6f] M W‘14. f-S M 3fi 

M ft tP 61] fJ-^ fn s: It H 6ti :^^■ ?£-iM ffl m. it a !'■ 0 fife Jt &)f PS ^ fti ^ 

M IS. iS # il i# 6^] yM ffi ® a; ft ^ Jt 1^ $161] - ^ Sf # ^ o 

^[■^if^.il6f]m A^s(W.Backer)S.t.-ftfflft6tltrfto fSaSy* 

M 6^] ■: tP M & (^ - M‘a ^ ) ?i ^ fe 61 ] ffi ^3^ ^ a ^ ill IfX iS S 6<] 
^ ^. HI pu fs ® life a ^ w )h at it % a 1 ^ a It, fH g M IS- 61 ) E > ii-a Ha 

i&f^ffl-TMMSIilo a^rftpIhlx=t®M®Pfl6ljee^ffeffi®tJ^.RM 
]<t T m M 66 P l£, tlf SIJ fi o 



228 / IfS 


50. a jii ^ 


W S Itj; ^ I'Hl W ii- ^ |g n ^ ^ tRj ^ a'. 

a J® 1^ ^ ^ i-f: ^ ( §5 ^r; . :^ M # Sff # , ^IO , fill fl ] ^ S lq:a<j 

^ ^ :5)-BN fid" ia ^’■, MBijiS:" <k ’■, ® ^ ii Eii i)4 l^ ® 

® 5? ifff )f£ sfj, fa ;fe tti ffi m fn fifj w ?£, flP ^ jfi b 2 nji )t afi [ts ^ afj ^ ^ rti 
'CW^ Iff) ® I® f( M &<J. fS it m uE HN ft U fi'] It 1; 
10“K ~ 20“K W Sd til. iTn' c f4^ W1^ ^ IS a m ii; ®S M JS 

ii lir. Efi fi1t ^ ft/J', ^ t4i ^ 1^ /ifli ^ ^ fid Ilf eff ttf fs S<J ® -Cf 

it 6<J ® JlUt A f f 1^ M ItT tl It lli ^ T M R’S W P^ M |jg ^ 6f) „ 

rif ^ ji if ^ M M ^ fKl tS it. Id fl'1 fJ3 ^ ^ S 3^ liE M !^ M IS f-fc 

^.^--jsm .wmn mn 

sjg If) flii^(^ 29),-^95^1^1# iH:^^gtmy^hh 

1946)^^0 

A/h tj ^5-t w ® £fe ii it aj iifi >® )t itii ii )jp iii tb ^^ Bfl M PS ii 
/J'® Lt A M-^, ta A * p® m ® Bd (H) A m ^ IS S Ki 0! ^. BP tS #; 

(Bl 6^ ar tc» n 65 ^ S. |g ft “ A A^ all Sit if 
A14^ in ^ 65 tt ty w ® ^ t ^ if m s. fi ^ se A ^a. ± Jt c& M 


0 1953 4itt;f!M»»TiM»iaA-#|ft#!i. 1954 ¥^teWM3l«5(R.Ca>Tel)^£>« 
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#J ® ^^^ # iHl. M ^ tfc I®fHj M ^ ® if 

ff^.tki'pai^JSiJJiDat. 


2 1 0.5 0.33 I 



S29 C^4d/1694&3tA£S(tSi(S-«rii^-%i:4$#%.l948) 
iS+tfe "1A “I la BS i?n ^ if. a 11 ffl ft :i? >: W ifii m « f-1^' 

j# ^ {4^ 11; ^ Efi s ti ®jiiii ti s S’] ¥ »i li/r g. fs fn ^ ^0 ifi 

«P^ n 44i ^ tn ill iSS 4^; H ® ^ ^ J£ ® * 

M Pii^ n 44^ ^0'rt ^ H 6^ iilt M ^fs'# SiJ «E 3^ # ^ fi5 ffi ^.-0. ^ 

&<J 101 it ©f >■£, ^ i^: ^ ^ ^ H E 3^ ^ (V. A. Ambartsumian) it J? lil m 

s fiD ^ ±^ IS «^ s ^5, tixai a &<j IK it ^ tb s lit j 0 , # E m 

^ K=ST-t>¥-SEl^0ftr6^fil^SKlT±53llica ,^EfBMT®±ji3S[S:^ 



•e* 1054¥««*«**. 

sfiutfenitt+seso a5as*4*«p.‘e<Ji*ffla»K'^>. ■ew'j>>t‘<r— 

316 * a fis ft It 4 S ®f ?E ( 5 52) ^# ± 5 4L W n w « * 

M$ttc 

3ttS£a#is«^.{aji:affAtt«,axffflis^rAii7, s«a3t 

§E ft ^ * I&l X is ^ W 3t, ^^ ^ «lift SSc, H ifff iS ^ T «/h« 
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i MtSS^ 

fl'Jfl'H^.'tS§^^fi9B!(,^:i 2%. 

ife 61) (£l (- ® ^ ^¥ ^T T IS M Y M 0^) ^ S ^ K t # tl 

:*:6D^)sS|nj. 

&l]m^-)tiAj2#6DE4^^ii.'b'in611-1)1^efs 

fp ffl. a 4B ffi 6^J m >l< it ® ^ 6^. 

® i£ >!! life M ^ a |!<i« 1^'f i-1^, ^ i# #-fe W ^ fife ^ 611 [S] 

r-w fn li: T 0 m ifri d It, a n H ¥i 61} :fj rn M i^ K1^ 43 a lif. ^ m 

uIj^4v|5*feSi^lJ?fPiA.>jM:)fei^fe&ffil5i<3>:i^Wi® 
1943 ipfi;fiem6^J±iK,;S^»lfKE.Fer¬ 
mi. 1901 - 1954) aSlliinii SI (S).. gc.^3 1951 ¥ 

«t »T (I.. Davis) >fll IS ffe W ^ { J . I.. CTvenstein ) s tB fH] Sife . i« 61 ] i!)C ti 

a LU M M ^ fe’i) ^t; - 1^1. L. 5p ® ii: ^if. a 4i ® ^ W filt-Si-, 

w IS ai fifi-m m fis‘jt; ?ife 6<j M ^. tfi NJi m ^ ffi -f fi^ fi ;^ ro] ^! “ H ft-; 

i^,iEkmf$m\:h^wmzm<i^n^m~B. ^ss#i!iiK')t'jeii«^ 

10-^$ io--';^rt,om 1953 

a lii iA 61] tt a TMfe in K frna m 6D t,^ it . ® 

§ 52),ia;EI’t5fe;.^0J3i:KPS)S61lfifciM'Pf 61l:gki4^^ 

i^y 6«j a p. ^ ^ m ^ 6^] a s ^ ^ 4< ^ ^ -TE1^ w X. a - IS 
ai^Si'J^4iE|^-ffifife16ltI)HH4iill*:®a-S61i^^@f^M^1#( §5i)o 
i& rj4#-X#ilgA;^i#?J5KAZ;S61l 


0 isig3n,ff^W0'-^«M«f?5;(i954}.a.eFiaif i.w?i«n!H$ "Ilo'* 

m IS 6<J« ^ 45 «P #'J«? ?F. BP ffi * »i X SP « fll?'j ffi - $ I*"! ± • <£ "f tft M 1 .«1# M 
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a (-f- ^ is E M)/i? fll *1]» n 14^ dJ ^ M t #t E 6t) W 3'i- 

n%^at)£4ew¥44{a»‘]fa[HiiK,aicTa4^%^&^jKi^‘'Httiii k). 
^ 4# W € m m m iSiJ # ^!! aS X tl ® 6^ m ^. 

dq ttl. S «] m ( H. Sl.aiplesb )-^ 3J »t t# J5; ( D. Osler- 

l.rock))(‘t^SMfv Hll 

M ^ ^ M ^ ® iS SI) n &^) dcai. # K to W r ^tg 1# S'! ft! 

H 1 K:^^Pt5*SDi:4#o 



300' 330* O' 


ffl 30 

AiW&f?S.i95i). SMS''!:'G M:A'lS]ta 

IS M54 ^ W N M, --ffi: &i kU X :3; 1^ ^ - i; X i^-^. sp 

ffi ^E 20 Hlr. y]; ^ S S M ^ A ^ ^ S^) f^T M, sa 1E - E ^^ 

J^SJJsXX^ABA&DlitfCo 
PR it« m - iS-T-P!E Li ^ Jjg, ii SI) iff iS iE * a o 

mw O.B 5!IMPi& 






t 


I 

• • » 



V- • 


? 


AMftXiRMS NCCS4S7 «]ZftStt9ISsM-T^n-«9 


M ^B il-', iU ? S R S * iii. 4 # )fi s ® (^ il Jl:s‘^), its s. a 

Z^. aSWmjKT 1952 ¥*i^^^S:^iJlS#&*(W.BIaauw)iiE 
100 ^ lil fliT ii S ^ M J5£ M a 0r ^E ^ fBI W - ^/h K «;t W l':ns 

10 - 5 000aa*w 

—«*lSSl':i^R:*:a^j%'f4>WIP1^afe!>o 1954 

^aiAM Mu M3e4-ffi?F«RMsa*S#ffi^S,^ 

127 260 71 ^ 
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l-u HfJ. M P M ^ a S9. 

M ^ ng fn jS ^ Hii ii ^ S tetMi^J ^ it‘ii S 0 3fc &5 H H, ffi ^ fi'I iff 
ife, ift: ft! @ iff m s B ^ 0 Bfe ^ K, f-i a K ra w a lis #j 

®, U ® ilE ^ fili M ill a &t) 0 Sfc fi ^ c 

f J M if 51; ^ m M ^ a i3‘a 1;J> in-£ fil ft^ 0 IK is ^, S I! K 

§ 14)200 

§47),#a 

25^^(^^MMm,J- 1954 fit6<]-^Xf^o 

f 1 fz-ssiia.K 

^■% 10 TJSliiii'^LUEtiPi 0iT = 

^M^liittffiA4b&ijJ5a(t?fJ|i|:aEaiai[t[iSA-|rr 

.'>a mi 

fife 61 it itL fi A A 4 Mi M ^ ftiJ H M, g ill ® M a ^ 65 4^ * ^ ttt 

iSfil^A'65. j^it!faiii$iife^a:®feA:S!:1f-'4tAii/giiki^(A.A.Kaiini- 

ak),'iife A»T«(V , Krassovsky)-fg iE 14 tS A (V. B. Nikonov) iiE^ If M 

ipiiirit-ftkfix i949 ^{^ffl“ftiT^is^'’(EiiffeTf^'ff)4a^f#ii 

i'fai>i.{^ffl6tlis!;KK'^‘0.8 m>it,^;i^aE:S-65maEii-^i^-t3ij 

65tMS„ 

IS M 65X'65 H’A ifi. ^ ^ ife IS A »|J Ai;. -'A ffi Ji @ K fn^ 
n«aMI^65'Kife.^--^r®ifia"E^i4X^X'4b65(inmA-1SX4b65) 
^4ifeMaiM65$S65?3f^o 1949 ^f-E^^tt■lt-ia8eA^ 9 
1948 til®fef2a(F.P.Parenago)feitft 7.5 -pi4'im.l953 %-E^i# 

itf#65?fe{t^ 8.2 ff-i4'MSe.^iO)iS4^Si^65S^ii^mgifiT = 



f-fc# /235 



MSI 




o 
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'MU hW 200 ^-t{5 >ie)nt56^Miiu^fU'b’48 

^^-(120 

^'f•K^^fi^JfSf^,ffiJ^ftg^i¥^^i30^f-^UH!^ ioo^i-ni5 6^j?gjSli{m7^ 
^ §44)p;f;r-Jrimi|;^gft¥yirKji°iM. ?E^^fif[u;5?;jut:5(siM^jiifi 5 ¥ 
( 1 948 ^ 1 952) Jfj fS ^ 111 1 -W ii isg H->: M ^ M fE f y ^ ®T W ?n i^4». 


sy fi<j is 5fi, iE r if ifi iri] f n -f :i^ ® s fi<j t s. 

mm 120 

A1^ ^ fit 7 J L t jfi M , iE ^ T M ^ ^ ^ f[^J iff : M ^'h ^ 

t3|if'li£-'ei4iaft^j31!i>,?^(f]1ilJi7A-fIS. I8l^i-(45M 

;!£) n ^5 fj^j tf HS ff ¥ ^ 0f lilt e^J M A M M ft'. e ^ fffi t M 

Lt ■ ■ 111 A fiff i! 1^ W j£ ^. IQ ^luu xt fft ^ M M ^ S'J iS H (SP M 

i'.i^lfJiliAf!^ iQ 

6<J A/!'fll 1^ ik 7 -ft -T PK. m ”1 It € ftU tS 4'SI) ^ ie ta 

*■ A a. R A Ab ;A ^ ut/J ^ M Hi?. g|i 1^ il; 11 ^ itt it: la ^ fig Sit X!£ 

mn.. ■i^iiiiiifii;fK^!itttiiiffwtnM&^jitmts.si'tim. 

mmm cmi 5y^fs m tff ai ttatf«! 


,^iEin\ss.M Kii\u^i^ 

w til s't n a<j ^ ft fh fle tt-: M ^ m , sy s ^ ;t n . 1934 Jit ® 

(P.C.Keenan)^£ntM±AAf^^SE-;iy-^t^fKlM^,ffi^S;i^S-^® 

■ w m 7 r± B‘t w ? I iS A in a :t, til s ^ fsSi s 3 % ffl 48 ^ A-0 

^ fit) ^ ^ Pi M &y ^ ( BIe IM bJE Ift IKI) fn ^ 6«j IIP. ^ m ^ ^ ji: 

1 ^ &D-* ai. 7 ii a ft ^ A ^ fU i7 ^ &11 ffl it. 

20 It l<;, A r^l A ^ ^ « M.-tfc i^ ^ $ W IS M M li fo g W ^ =& It 
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m 3] 


ft fr ffe M i-S'J A'l»l IIX't 1^: ^ m gp ^, Pi ^ X Jit flill -iiE Sg, 
m $a M ij :kMn it hi ii sci?. ^ ti * 

'll ifc r. w ffif ^ ^ 1^ jS ^ iSi se ^ «ii jS H ff i5e, ^'K If! 

^ iii iS n ft 7 ft , ft'u M n 14ini I# fij - w if M. 

n i'l't- iff ft ^ ^ ^ P7 W H i£ 51HJ3 &^] ^ #-1 ^ ft m ^ ^4 fiE. ft ^ m 


I 
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«(iaSM104(NGC4S94) 


^ ife ia 20 ^ ft p& « w a ^ «j w w ^ lu w 38t * M s? a s 

M a ^ W ^ ^ ffl H M ^, fi! T M M ^ a a dt fff ® w 

jg^^a 5 0002 000 





fi ?#, fB -f 3?|J s * ft 0 M W is m ^ M M w 0 



10 




20 


30 


40 


S 32 2 tEjas$tKtfitB 7 iiS 
M £ :^r. K * ^ IS ill ¥. iS M‘t’^ iW ^ ^ ^ IE X 0 


w \, T-1956 ft I? T f-l 800 -t UH m m lii] illlE. 1^ a-t ii m tKl 
M ^ ^ ia'ft - B it#tS^^^[ T ts ® 9^J f& iLa, |nj # ff(j X ^ 

Holmberg)#a&-aMl:l:l&(J.Bigay)IP®atftao 
^. M ^ f2 ^ M #'!'M ^ ;I2'?S It^] ft ^ , in ft ?&-ff BI ^ 

6<J li tti. a ife W tij Bt ft 0 . R? ^ ft ft |g c 

K^l'l^^i^_l‘rtr^:i^E^-■K.l948 ft.WriaftfliBt#?^iS^^WiilTI^,^l 

iBJ m fiil ^fl M iS £e M #h ^ 6iJ #6 faJ 'J^, tiff U ffl #6 

ft^j i-t M # fill A fn S #3‘m iJ 6^. P^ ft ft ^ ^ ffl w it if: i* K^ 

ft 6^ a a MA fti] ffli 1^ ^ ^ A # § 44) ^ gr 41; e ® is is M a 

m) w r- ^ fp )t it sg s ift ^ pjf».+. ftij ^ ffi. 

ii # A ft M li a a a ^ Bl at I'H] ^ S Kf ^ 4fc, 4 T tg ^ 

stiwito 


240 / 



IEPlIfi2 eoo 000 

BaaiSM-W?KS(Jt*tt£iB)o 
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i$ ^ .h,/f: f 0 ^ M fi'j ^ a-]-|a 1 M m Wl ® Jij a§ X iit 6^ M 6^ ^ it, 

r.1951 -ff-patjx^- t- aa 
6tl-^5a ffi-, ia ^ ^ M 6^J a ^ 1^ . th S a ^ ^i tli &<J 3$ ® ii 
61 mor^/^zy-o ii3ia;+0-^xjt^&^j i/5,jSHiipaii)^®titg¥ 
la fs£ ^J^ ia 111 &<j 3& a? ^ fl0 St) pa ;?i[ ;^, f’j w M a Hi , i£ ® fn nj-la x.t t- 

Wi!^n 1953 ¥li^J^lJ^^i1■ife.^fll|S]3$®^^ 
M 3t ® PS^ ipl w ^ tt; ^ T-ai5 na gff f: M ^ ^ iJi ^ ii ^ r ® W c ® 



ffl33 a«—S9??S»(ffitt;»&tlj^»&y>«M5f?2.1953) 
iS is M ^ Ifl &3) a ffi ( Sc # K ) ^n fS - ¥. a s M 10 X a E M 

t S iS HI. it M es E-8 iZ, 3t ^ (jE R S) o 


$ mi JplUJtcKa# M32M#itB6i:aaW® ,«fi M32 

® i956 ¥«i£4^«i«lsEWa^a;iliS^MKI4.SSE®*iia4;jf 
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JlM^qft^fj)i^-paj^Mgjf^g,'±i6^j^,^(^A$-§42);^jtT-ft^^ -fS] 
iS ^ ifi iit ^ m M 3C ^ M ?!l Jt ^ M m m tf] ig M ^ t® iril &1) 

^ , Ifi]'^ Efi j 2 - ^ ^^ W ffc ft z;-^u sm M M ^ t ® M; - ^. 

ffl si| &<) M i'l-M ® 0^) ift^'^ M ^ m sy ^ 14; fip Sf ^ ^ 

g:R1^fi<jifeX4^,#®eH7W;c.'ll3Sc 7t 20 littB30if4tl,A4nB^1S 

fS. * 4a 7'fH 1^ f4ij, ftm iS ie ^ iW R If fill m 44 ?s A A ^ ^ m B s 

Wi^fi^jfliM^'hiVj'JTWttiS.^ 1 b3c 2 ^i^~^'^S;t Aa. R^'fl^jHl- 

Mr (K. I.umlmark) it A ^if ^ lit iji T /Lj?l\Sl $ l*^iE A fl] fJ. I® 

?E|! ® 4ili :& M A fi<J m/#!{ W ffi-7^ - fiSi y^ filJ IK 

1945 7-;Al^^K(n.Mineur)^4B^4aJS^:2:^;fiKiHS4itii:3SSft<JA 

fi M 4!C ffy ii Iff. ^ >t: A fill ^-'i^. ftli lit ai iis A ^ fill sg f7 31-a 

U ffe Ail 7^ fiU ffe ff^J iS iff fill ISi li! ® X. M i'h S A fill SP. ^ 
fiDteiK,^Bi^^-T-M^fiU'?fiM.ii^4ttlT 1952 lOOM^a^ 

M A p;f Ji 4# fill Hi IE a W, T ^ J4f 44i M S ^] SU 7'-f - A fiU BS ft^ 

la A 'ff M. (iij; $5; S ts $ S) ® ^ 200 H 7 n 44. 3g ^ JJi!. tJ 41 Jij» nJ 

@ ii Ei ® tjfi^j 4S ^ 7 :-e ^ M. w j«: m ^ ^ fiy m ia A 

W ilk l5ji ® @r 4^ iff 6U PS 1^. A it ^ fill * M A M M 0 M fill 4ia S ^® 
^ i y A fli m 200 ^ t n 44 M l!if m M ?y, A & ii A'^ 6^ ^ fs 4# 

syrss^.- 

ii iS iff i ^Ij i# iJ i7 ^ lyy fill W ^ fiD ilE ^iiu iSt 5^ W (A. D, Tliaoker- 
ay)-^^»r#5?;(J.Wcs9elink)ffi#«^>f'JiEAA^filj 74 ^^(185 M 

A)Ma^*fO^WfffMA©l?.fili;iA«4^SfflS^#4#MHJ$M; 




^-bf- WtS /243 


®|) 51J/i^ 4 K. ITr Sm X # X SU ^ ^ ffi it W S X-fi^i SE 





1 10 

ffl34 ii5i$af*jEgWffije3^»(i953) 

D.ailBM 

1.5 II RR S 

{^.IttSgffnfliiWAiiMSiJMi. ffiffi22t[:«‘. 


Wv fj X'l T JSi it ^ ^ DS ± fS , mIt M A g m * T: ® ^ 
Pt iS 6D iS'A'Jg S )^ ¥. M I, it m r-J SiE rK Ilf fn KiJ liti m FA $n 

1954 ¥ ^ m A^ sf ss-ifi la M ii 5c: $ a ii, m )£ X T ■£ 
if] e^j 54 X't s ^HE T it ^ a iKi A ^ ly flij M ift r ^ ^ 4 f&, H nt 
It m ft<j A A F rr m ,'ii a^j BE rizi^ ijn . 

lie If j ^ ft ^ j# M a 4 M-ii'ra BE ^ ^ s ffl $ a rr ^i Hi 

a^],E:ffa*'A®MF[^S|iWtfE;eS(1$iSi)S^SMFA#ailAA).?a^ft- 

AA6^*'^.R^^t1^^5^vAaal$awFl^4x^M#Ao.o5•xsl 
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SD (^ w a ^ i ^ ^ ^ a Si ? fA-it + 0.2 5? + 0.5). fi 

ti iHJ f 51 th M W m ia ^ II fS ^ $ It f iff W ti 

&^J S it iJi; it it lit ill, it a ^ ^ ^'^ 6^J ^ iH ,-& it ^ # imt R [*■! &t 

^mmmmsE,mmm-^ kr 2 mm. 

SJAa#.at"gtcftMSg(£5eiti^S'Jit#?43:®f?EWjttf. t'fn 
t£ iS 5i:'IE'a/K j E ^J Ji it h, ISl li ^ fS 01$ $ ift, 1^ T “ If. it 
h 6^) la it, M11 * rij Si I'j % 0f IS as tj Mk ^ ■¥■ ti Ft ftti ,^ - it m fiff 
isait3i^'iiiit(!i$,'f'tHit-&6^Miitiii^5ij rm^. it:iHft<]iai^M« 

“■'t-®J”idit^fiJ 18 li:ip.Rtr-^iA6iillk^¥&5 35 

HI 1 '^ K !$ i tz is-Ft ^ ti % fit ts !fi tj 0 t liiiit tf. a it X it # ^ ^ Sr it ± 

i^'-iit.lHiXaiSiJ^-4At^^STit,i!li‘')jt;!a)F:i-r-lSit”(m7tiS-S)45)M- 

M X T- IL -f ■ i^, #■ M M- - iX" ■■ ?.. iA t«j tl i!^ W S11> ili i'P K It- 

^ . ta >j fi') T )W - A' [Si ,Sf B K ff-i !'«] M Hi ik W tt ¥0 im itj ff 

^ ^ ^M in fsK JA, ji 4: M il fn Iff ^ a 4 J& Si tj, i!i # ^ 
®, fi'ii ife U ■■ ■ # 1^ it; ^ tr 11 iff f X X X w Ilu M - i*; . 

-T It ^ PM Hk Si ^-h 0 lie. ^ T IS: ffic ¥0 - tl fte ff'J la St ./■ M T-a It ItJ $f tJ 
M X ;fe B1 a fjJt , flii M m-f ^ .4; &<J lif . ini X It j± * m 5^ ± W fS 

DtT. 

a lA : iJ: ffi Jt t; SK W 35, It # X :a; ^ M ^ ^ # X tt A Hi) Hi 

2^ tS ^ 17), ^1*^ N &^) #i H^ e a M it ^ ^ 4 A PtI H^) II % 
iS, is ^ Bii St 1^ #§ M ® (S; IS M XA177 S|5 FS ffl fit &t( ^ St fS 

Hc^^Jo 
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5^4ffiT-''5yfi<JA'[^ rfif^&'j 1931 ~ 1932 

(K. G. Jansky) ^iS^ M Eb ^ fe M6^ ^ ^ 1 ^® |f>j 

■n^ ^ ^ Iff] ^ ^ ^ iib; (Hi ® m ^ ^ ^ ^ ^ .h ^ ^ E SI] ^ 

^^rnJlH-MlifmWBm.nS^yfiEliliil'-]^,. + 

ti') A li-] fr4, S ft‘‘t W I® ^j± ? iJ ^15 41 iK 5S If. 

Rnber)linWffi^4lir?ec ^K ffl ¥■ ft 1936 ^ ftg ^ 

no ftk[liJlfc4^!itA5ftiJ“W^I^'’,t^#;fe^-W#^ftl^SS^l.ft4SM 

J2 2S a 43 ^-7i SS. m JHi A fim ^ ft ft A W rfii Jfe li^ M * . 

iS fa; ?f5 “ Itt A iiS ^'1 )S W W ft fEl A l; Ite' m Uo 
^ T . ^ fia ft ?«tN'l IVJ J L t #'T^ r. f1 ; BA,, 4 Ij m 1 ^ tw rHTfl4' ii ^-:’^ ftl ^, 

AP0ftiW?£ 4rA^h,ftrt)ti^04i,^Amirn')|eft<J&t4ift-5L:^^i-^ 

1942 ^ 2 ft 26 

r-tte.)fei®wftifi]#i5iitRr^iAi!tJo ftCiAit® rtt 

A m ift ft [Sj las A PI 1 ifff ^ ^, [3 IS- ^ m it T = m - A X ft SI, n m li 

15 h( Sir Edward Appletiin) ft iS 3® f S A M-fe ft A X/dSHI ftl IP flf 

ft -1A ISi T W a ft ^ EKi 0 ft g a H tK) ft-il'^. W lit A ^ ft 

H ifiit5-5i]W)t^®!^(^ftftm^)ft 

nmmo 

ftii5tiS^Nftmt3y,w)sx&4tft!i^^,iimT^^ft5ii!ai(!y,A- 
^f^ftAPIlMA&tJttfti^^. ftAt€acBCI5^TftAWAHMft^itta 
ft ®S W It ft m ^ lA Jl ft 04 ftj M ft A &<J Pi ^ ft ft. if ft ft ?> s£ 

ftfl^ltftiS. A^'tti^^0404l^,^®Kiffiiiffiyic^E^ft 3 ft lo 

MAMItit,^-5feefti^ftAPH h#ft64^^i®.M-aftSllH!fftfAi2 
fiSix l.9Ae^APflffiffc. 

6 000^Kit^fJf&mm^o ftft^#^S04M®ffASPS; 1 ~ 10A 
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;t Hi] W ^ !B^ ® T ^ ^10^ ff<J ^ It S E ^ ±ij W 

m M E fci 1^ , & ;L )I it ^ ff g t iS ilr m : S-T ■ r ^ &^J ± ffi 0f 

1 t^m i 

K B't M Jt so m IK ® ^ SI lA CHj M i& „ 

H ± ffi H ^ ^^ ^ % M fg A W * ^ &D m t.. a >: aj W 5|5, ic HI 

E : i?l :fc fl 3R;S M ( Sydney) It E tl JS 3E ^ fst Mi li (J . P. Wild) in 4 
^ ^ ii ( L. L. McCready) I" 1949 ^ M -t “ It E :5S M 1)4 ” ( Radio - spectro¬ 
scope). - Iff. fife inSt ,41 

^ S Bt 0f ^ Ki It =r-JB W'E It HI], ffi n li It ^ til Pi iS 
it. ji4ti0(ijK^^AWf?;^*|!l]Sli1it5ji{l 000 T-lt/ISW^StftSt)® 

ItfUEffl 

tti «Ofl A |!M K It ,8! rt‘S ii HO ^IJ£ S ^Jt il tH tb = 

tijll- -^'I^Mft^JlsaiSiiOM-lt^l ^■ifi^l)4^fi:i^:l#.}tl^[ilSE(w.c^ms- 
tianserOT 1951 fiTflfe BJ] HO o Ifetl miff If OfeWB/rltifift W M tJ l&l 

j5it^32^«!tit^-iij,ii8t^i|itHomi^£jE^toRHO^^. ^xm^. 
ait|j4#SH0«C:^tit.l|flJ^Hat[tSiH$feH0ffllS^i]^illl!4 I'.HO-JtSt-fE 
(m A ® § 38). -f- Ji- pj W ty ^ ii ^ Ui It Ml HO i£ U {^. U ffi HO iHP - 
.]-.. itiiiA5:r.ft^#is8mE^li^snxmi#^jti^8tiiMi",MHmj*Eia 
ii It life ts IK K ^ tJ so tM HO It Ife it HO 3t6 i®. 

Fj Ih HO ^ M * H # IfO 0t let fti fiR HO, EM ?fe ii it it H JBi 

HO at in Bf !fii H iW ± - ^ E >Jt HO It tfe ® It HO - ^ fii !tf H^J Bt tn.., 
ft! a IS fn K Ilk ^ ■ ft; rtf H^J A « HO m M It iE, S4 it-^ it X # HO BT 
?£.^Pi'rAKA^i¥.ltf&iSAgi®HOX^tiL{^Jo MIoU 
HO“^i'^'FKjK^itf.'’(plasma oscillations), A 1946 A ^ 

"llEfSAirraitd.s.ShklovskiDIH^T'lil.EX 1947 i^^g^i^HHOH^^^^^ 
.@.(D.K,Manyn)frfri]X);^ .jfil^A^ieil^BP^-taOltii:. 
t4^i^SIKffifi0ttMM^M-)^#H0^%^W^ffltMBf?eoKH0c ii#HO 
tl ®J H ^ nl lU iii BJ] It f tl a, IM ^ ^ l£ - XIMI f^S■ HO ti it A »f ^ Hi A 
PH It ife iS HO Bf Ilf S SI HO « SE ^. a ^ il SB t? i!)i f# fS ftf. 

iaMHOsaiiJ Mlff^ltE&Ajt^HOifiiiA®±^l^:®i^^ii;HOgA. 
nJftW?2AP13ta'Xiii»iAHOItEM®^R;&--#OI«mmifgSHOII 
ll,jFjD)t<^fflS^S;i-#05l«A^H0®AJBl)SM^H0iftMIX^o 
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s fn 5fe ^*f If % ® ^ ^ IS] ^ gilt m. s g ift a if»ii ® 0 3tE w s It ^ 

SlS. 1948^10^ lO0iftSWa3SfttflBf#|,3?B«®ffif#(Manch- 
ester)|g|Sii(JodreU Bank)^»4i!fW|f%3tiXf^i«»«:?R±(Sir 
A.c.B.LoveU)«!^T.f*fji;SrSf^T:*:a«fit)flefflo ai^aSM® 13 

*M(Giacobini-ZinnerSa)o SF^SESMft 1933 . S5c*C 

(ff 1946 .®c*W:fcSiS:9-lfeKaW^ 

-EjS?tlo 

5IJT i947 ^ffl®saMM[MWfjeASiinai.fflS#^rftiiffi 

w sij« a a in se w-fL Pf ift s m i a »it M m « M in SB. fi ?c ^ 



1872¥11^ 27 Blllj:jrailtaS6^Sij^.5-««ft«EBmasses 
MS(69o 
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R^ ^ M fll ffi ?t M - , iij # m 4J[ ifi is , 1^ ^ ic m M S') 7}c 

^fKMo Ho® 

'S £fe xi; Sfj 0 ®. [ii jtt ^ ?E SP. ^, fn Eli ^ 1^ Jj ^ i 1-35: fh ^ ^ 

^ ^, J1 ife B<; ®F ^ ff I [-:i y. i: PH fp tf M 6^1 ^ IS] ^ ^ W ^ iW 0 

ffi ^. ?t-fI tti i® ^ ^ ^ MH ?a fp fr M ^ ifii B<j fSa ® h)+4i it o 

Si M, nm j; jC ^ fiff ft JH BH M 4i M IP iS tsi A W S fft! ^ 4?H r’■ (fe) tH 
■M5^fPMf'ha?.B1lA^'*'1i.. 

m ife c i(-t T- M iS iTii rf. A ffP W "*;«itf ft rti M PS N ® A III tfi T B^j U 
[lj-Offm£Eifn>t£.ii^^l^>iMWiKiMBf)^SI'$M0'tffi'tf4^ft^o fKM 

S ^ ~ m B'J Ji ffe fE W ite Ii>i jA ^ ffi #t %. PI ^ Xlt iS!m a W. M, ifl K 

ai T - n m Bfi ^p m 4 ^ n Bfi m ^., 

1946 ^#{J.S. Hey )>iIirifr^^^(S.J.Parsons)fP4{iflJif(J-W.Phillips) 

* 0 It fii fill Pt M. A: ai a A m -'h ' E is£ M ^ B<J lyfcft' 

;E[tj,0;SfliAPHiK^tfii!iaii#*^fto j^^i!i4t(i(j.G.Boit,m)ffi 

m fi f J {G. j . Stanley) f£ ffl f fs . m JE-di 1^ *■ ijf A W A ^ Pit Bfj 

% iS fp di T ffii a M . I^i ^fAA &!l T # ai ^, [iH H3 A ® di 

(M.Ryle}lPA^^»f(F.G,S™th)Sflll/H«CSA^a’-«^^So 6 

1956 ^P,g.^giti^^iH 3 000iSo 

of a # ? IA ii f; Bf) * f!? SM a W ^ ffc SB ^ ^ ^5 A Jc 111 ^ a 


Ocawiona/ Notes No, 16,1954 ^ 9 t 3CS s 
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15-22 02: 

^l^^Mie^:fc*C.@fiSj®MW*fai3feo 1953^?|e:^»f(B.Y.MiUa)|g 

% *. a jK ^ Bt 3 S g ffl s :fc. BT16 hE y. B a W S iR ffi Ife :fir y. 

M^MSs.^AiE^JitSA^ 1054 ^@faSiaWSSrMMiSi® 
(##®A*§44)„ 

:^r & » ^ ^ w iifc PS. H It ^ ± ffl ^ s :S ^ ^ g W 
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Minkowskom 200 

1954 f J'f? W fo tfe it 611 ^ ^^ A it if; W # ^ « 

^ S A, S ® iff M Et^ n iS ii! •^'S ^ 111! )5 ® M 61ll^ It it, iS W ^ ^ IB 

^ ^ A If 6U It it. E ^gi #P 0J ^ A »r S iiH ii iE 6H > )i 

iHJhMIK IE1^61jM^..lPl^ff]6^)«^MS^A;fa61llt%iS^Sm 

II, S 1950 ^ ix W a • th' El (K. Hanbury Brown) fO P& tL (C. Hazaitl) 

^ ^ 41 ffl p S 220 3^ i-(66 A) 69 E S 0 ^ It * M jffi ^ Iff iBH# 61). S 
fH>ltf|LgS^E6 0^^Att±61)^S^|ffJgfi!i6ljm^®,A^1XA®i 
mjfi^hK^rtWlt>ti!le. i4)AaiX8Stt*-iBfa61]Aa!l®?04^[llt4,Ur 
lit tl g m fll] iic (f A M A 69 m II It tfe ft ^; ii SS «1:#- 
^$fill*FJ?SAtttIuZW69?Mffiffll^= j^tXJ5e9A-iFM^J)i®4IXiAtb 

Iff g ?y It ffe a is ^ t# ^-ff ffe M g ^0 ;i ^ ^ M ^ 69 It * iS; a ^ It 

ifeMS^Jfe+^^&69,'£:69«tftA 1 500 3?R(450 A)69:'K"f 

0tHj»*|tt?^.i:^Affii®gA69ltli^iE^T= Stl^Alt^^iffi 

^69S-'lj£t£AAWifXia. 60 $ 75 A69m®;2:[^ 

t^lfeita.t^lnA^AA'^^rrffiffl69RttMS^ill3#.lfff#69^m 
a ^ ^ 6«J. fit; a W It It % A A-X A 7 # ^ ^ ® 69 fit P@. Iff ffl 

Minfin kU.hfiffiti69®F?£69«imtlS;t APB ,®M^lt*it69a 
l944=¥A^69:^^i®mt#E6^E7timS®m^^t^69a 
itW?E,®gfil^'t'f±fiM769A!l'J^lt.Rffl 2i HAiSAXESJSl. 
a # It % iS 69 Je bX S e 6 g fife ^ 7 'E 69 SS A ft] 0t, S ® 7 IS S ^f& 

1^69i?it$MAo )tt7*7,aifeS-WtB*S^3L69©fa.-7^77 
I iooAAM7I^^E-iA21 JIA!®69^^. 
mT 1951 AAa®AH^S^*lA.®(H.I,Ewen)-g#A^it^{E.M. 
PurceU),ltf-.AA7'^®fjA(C.A.MuUer)-^3l^r:#t^SaM69j£® 
»rSg^fi^:ti§(J.v.Hindman)fifr^S6o ^ 21 M^iS69iS^to^P4f 
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XUS « NGC1300 

tt*Wirin 90 °«i>-Wo 


1953 -1954 

:35-S %3 ?>: IS « lit M ^ « ♦ (# * S 50) {ftfc f] W W» a ^ ^. ft 
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fi ^ SZ, * M ;£ •£ ffl 1^ il ts Jp ^ ^ iS S 6^J IS M a ^ 6<j ^ M, * 



9 3S 


0 >j M R< ts Jt M ^ ^ )Cft!®] A ^ ^ IS M ^ M fo lie in ^ ifi W 

^t£fee^jEM(aBN 1 ii[HllK^.## §5O),f0^StEti)(Rii!}iJ[6 21 
a^ft nli-u^iJS^ISM^ ^®a^^.C.-, 1 ^IfeS^T 
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w&^jiaassi^JTiii 35. 

4>ttai^'j21 1953 ^*?.^^^^(F.J.Ke(T)-^jt^;0 

# ft ^ fn M ia e^j jBi i'h s M ^ w ffe a E , to fn Ki tj« s 

/j^EMiffl-f)-mr-|g](i'jmH^j:^n.Jii^:»cz-f'PM!ti*,iif(t;g rm» 

( §57). 1954 ^^>5; 

fffi '■J^ «'t lU ^ ft M ft iJ£ ^ ¥ T P;t iit It/ i<J (ia ^, iSi. ffl 1’ft it &^i 
21 R:y;ft^HM!5f'tia.ft?:±ft0El“iSfSiaftai.)i^¥^ 

if 4-ift n ft-in a li - ¥ isfe’H M ®E M 3^. )^ [f I ft M ¥ s ast - 
1''^:kM^,. 

ft ^ fn'ft M¥fi5 91 ft ffl M; ►fe #5!«f>-J ril) JL'h )JII w tiff ?S, 

^ m ft m mmm w m - rti m xft fiii yi 

^)trr(j.n.Kraus 

^ ft ¥-)(l] ftl 5fF e ^ ife flJ! tK W ^ ft ^ ^ Eg W, g es f? a-t- 
PI ^ ft m ft: fti M ?<ii ft :e yh ;jii ft - ■ ft ft- T"] Ri tt fti IS ft. m K- jk i® Ui m. 
im. ft^fttfeft3;¥:'4Ct0fHji^tlift^{imMM^ffl$5[)tft%iIfi^ 
its ¥ ft, tn ft ft ^ )I iti T ft fe M a 6<J ^ m. £ ft ft ite 3^ 

n R- su - a ft. 

Ift . ft ft ft fn ft t!f :S. t: 5g Sil - If t# S'J 3a &1) ft. ii - ^ :ft j£ 4|i M 

§5i).3i^ftftftittattire 
$aft.€ft'ft ■fP¥^¥)AMfl'a^Wll«l^8ftM3fe95.mi(!i)&lJ3Mft:i^ 

a ® ft! ^ it c til ft tn fsi m ft w. 3^ i ft M m 

-S , ft % ift *tf ti a ^ A tn it. ft ^ ft ia « At * « 
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:* M 4^ A1^ ft W f5! iS T „ 



xm^\ 


Abbe,C.(1838- 1916)HW 
Abbot.C.G.(1872 - ]974)5;Wff 
Abetli. G. PIT 51 'r? 

Abney,Sir William de W.(]843 - 

l920)M'(^ni 

Abul-Wefa(Abulfeda)(939 - 998) 

Adams.A.N.iP.^M 
Adams.J.C.(1819- l892)dEi^»f 
Adams.W.S.(1876- 1956)iIE?^ Sir 
Airy.Sir George B.(1801 - 1892) 

xm 

Al-Battaiii (Albalegnius. 858 - 929) 
Alfv6n,H..pg^^ 

Alhazen(? - 1038)P^5ff&^ 

Aller.L.H. .MKl? 

Alpetragius 

Alphonse X(13 tftid)Hi^r5^ + ttt 
Al-Sufi(903 - 986)H^ - 
Ambartsumian, V. A. P“J E @ ^ 
Anaximander(^^^7EllI 610 ^ - 
454 

Anaximenes(^-^7Clu 565 ¥ - 


7£^tI500¥)P-ISPjStS>l^;iJ 

Anaxagoras('2^7Ufltr 499 ^ ~ it 

Andrade.E.N.da C.. 
Angstr6m,A.J.(18]4 - 1874).^t& 

Antomadi.E,M.(1870- 1944)^ 

Appleton,Sir Edward 
Apolloiiiu8(^^7CllI 260 ¥ - 
7Cffi200¥)l»mS|J)g«lT 
Arago..F.(1786- 1853)|5^^m 
Argelander,F. W. A. (1799 - 1875) 

m^mm< 

Ari8tarchu8(^^-i^7CiB(J 310 ^ 
Ari8tillu8( 

Aristolle('2^7Ul!l 384 

322 ¥)3ES-f:^ti 

Armitage. A. PnJ ^ 

Arrhenius. S. (1859 - 1927) Hll)E 

Arzachel 
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Ashbrook. J . H # ft ^ 

Auwci-s. G. F. A, (1838 -- 1915) 

Auzmil.A(l630- I69l)!ftte 

Baa(le.W.eiii(l893 - I960) 
Bakwk.ll.l). 'j 
|{al.inetj.(1794~ 1872) tli tt 1^1 
Hailey,S,1.(1854 - I93I.)W«] 
naill).J.S.(1736-- 1793)W I'J 
Bally.F,(1774 - 1844)WflJ 
Baker.J.G.Ws.'i;^ 

Bulikt,F.(l885 - !965)l!14{l: 

Bauni.W.A.i^^ftHi 

Bauimi I’luvincl. A. (!<■ la { I860 - 

Barbi.;r,l).(!907 ~ 1965) E Lfft' 
Bartiur.), F. F, (1857 - 1923) E ^ 

Buiim(jutxlt. C. 

Bayer, J.( 1572 - 162.5)EW5 j: 
Reekfr.w.ft 

Beer,W,C.(l797 - 1850)bl:^F 

Bdir.A.ffl^K 

Berry. A , W 

Bessel.F.W.(1784 - I846)ft)g^^ 
Bethe.ll.!/!# 

Bickerlon . A . W . fct 'll! 

Biela.W,( 1782 ~ 1856) tCJliJS 
Bicmiaiiti,1.. 

Bigay,J. 

Bigounlan.G.(1851 - l932)tt A'^ 
Bjerknes, V . -fe 3^ 1^ ^ 


Blaaiiw,W.f[J?S^ 

Blackett. 

Bode,J.F.(1747 - 1826)?^ 
Bok.B.J.tEtiS 
Bolloti.J. G.ig:?M 
Bond, G. 1’. (1825 - 1865) ^ 

Bond,W.C.(1789 - 1859)1?®! 
Bondi.H.IP it 

Hougiier, I’.(1698 - 1758)7)5.^ 
Bouvard. A . ( 1767 ~ 1843) ■^ 5L ^J' 
Bowen, I.S.-aM 
Bradley,J.(1693 ~ n62)7i3|>I®!IB 
Bralie, Tycho (1546 ~ 1601) ^ • 

Btx-<lichin,T.(183l - 19(H)ft|<3S>'<- 
Brewster,l).(178l - 1868)7fjfffiWT+^F 
BnxJetsky. S, (1888 - 1954) :fl7 ^ « 
Brouwer, D. (1903 - l966)7)ji?^J( 
Brown,E. W.(1866 ~ 1935)^3'!?^ 
Bruno.C.(l548 -t600)7|jftiS 
Biyant.W, W, (1865 - 1925)713 ^ 

Biiflon(l707 ~ 1788)311^ 

Bunsen.K.(1811 - 1899)-4>^'± 
Busch -fti (f£ 

Buller.H.E.E^li^ 

Caban lies, J .■■f7E,'S' 

Cannon,A,J.(1863 - 1941) 
Carrington. R. C.{ 1826 - 1875) I" 

Cassini,J.D.( 1625- I712)-frffl)E 
Cassini.J.(1677 - 1756)-^?ilM 
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Caspar, M. 

Cauchy, Ch. (1789 - !857)^4# 
Cayrel, R. SHIS’-M- 
Celsius,A( 1701 - 
ChaIIis,J.C.(1803 - 1862)£c4li»f 
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